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In this issue will be found a tabular com- 


oo of parison of the dimensions of the various 
Ye types of passenger locomotives covering 
Dimensions 


the Mountain, Pacific, Prairie, Atlantic and 
ten-wheel types, as well as the mogul and switching types. The 
tables for the Mallet, Santa Fe, Mikado and consolidation 
types will appear in the February issue. As it is impossible 
to publish descriptions of all the latest and best examples of 
all the different types of locomotives in these columns, in many 
cases selections have been made from the 1912 edition of the 
Locomotive Dictionary for the typical examples presented, par- 
ticularly those of the smaller and lighter types. It will be noted 
that several new ratios are given. These include the percent- 
age of weight on drivers, the amount of evaporative heating 
surface per square foot of superheater heating surface and the 
ratio of the firebox heating surface to the grate area. It is be- 
lieved that each of these is of value in outlining a design to 
meet specified requirements. 


In 1903 the Union Pacific System—South- 
ern Pacific Company, then known as the 
Harriman Lines, adopted a series of stand- 
ard locomotive designs covering all the dif- 
ferent sizes and types that the service demanded. These stand- 
ards were followed with but minor alterations for seven or eight 
years and, with the exception of the adoption of the Walschaert 
valve gear and the installation of superheaters on most of the 
original classes, are in force today. There is no doubt in the 
minds of those familiar with all of the conditions but that the 
close adherence to the standard locomotive designs has been 
most profitable, and that it is to a considerable degree responsible 
for the very satisfactory operating expense ratio that has been 
consistently exhibited on these lines. As was expected in the 
beginning, it was found necessary after five or six years, to add 
new and larger classes to the list of standards, and, as will be 
seen by reference to the article on page 5, the motive power 
of these lines has not suffered in size, range or efficiency by any 
fancied restrictions of the standards. 


Standard 
Locomotives of the 
Associated Lines 


In the design of railroad equipment, and 


Errors in : q i 4 
Lo À particularly in the case of locomotives, it 
a is often difficult to best proportion and lo- 
Design cate a part for the duty it has to perform, 


and at the same time have it readily accessible and removable 
for repairs. The latter is, however, a point which should re- 
ceive more attention at the hands of the designer than it would 
seem to in many cases. Bolts are very frequently located so 
that it is next to impossible to remove the nuts, or the bolt 
after the nuts are removed. Driver brake cylinders are found 
on modern locomotives so located that it is impossible to remove 
the piston and spring without taking down the entire cylinder 
at a cost of several hours extra labor, and in some of the older 
moguls and consolidations it is impossible to remove the wrist 
pin from the crosshead without jacking up the engine. Admit- 
tedly there are many cases where the question of convenience 
has to be set aside for some other more pressing consideration 
of design, but there can be no doubt that more careful con- 
sideration of this point in the drawing office would frequently 
result in considerable saving in the shops and engine houses, 
and in the reduction of the time that power is out of service. 


A report of experiments on the perform- 


Car ; A 
f ance of freight car trucks under varying 
Testing ENS E , 
i: conditions common in actual service will be 
sant 


found on another page. Important data 
have been obtained which should materially guide the builders 
and maintainers of car equipment in their future work. This was 
all done by a mechanical expert under the auspices of a railway 
supply concern. We cannot discredit any part of the information 
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as advertising matter. All we can say is that if the data obtained 
had not been in accordance with the supply company’s ideas it 
might not have been published. We have a sort of neutral 
ground for testing locomotives at both the University of Illinois 
and at Purdue University, and also for conducting certain tests 
for the Master Car Builders’ Association. Why should not the 
railroads get together and establish a testing plant for locomo- 
tives, cars and other equipment? They do support an association 
that constantly investigates the design, control, interchange 
standards, etc., of cars, but its work is limited because of the 
lack of proper facilities for making what might be called labora- 
tory tests where all the conditions can be controlled, as dis- 
tinguished from service tests. That such a testing plant would pay 
for itself there is no question, for there are vital problems con- 
stantly arising, which if properly and correctly solved would 
mean a considerable saving to the railroads, to say nothing of the 
increased safety in design. Such questions as tender derailments, 
the maximum life of wheels, proper design of trucks and under- 
frames, the most economical and durable design of freight car 
superstructure and various other problems could be investigated. 


For nearly ten years 100,000 lbs. has been 
the generally adopted capacity for gondola 
and hopper cars and with the exception of 
a few special service cars of various types, 
a car of larger capacity than 120,000 lbs. has been a novelty. 
While, as a general rule, it can be stated that for this type of car 
the larger the capacity the greater the proportion of revenue load 
on a fully loaded car, and, that on those roads having a continuous 
traffic of mineral products, the demand for larger cars has existed 
for some time, it has seemed undesirable to perfect a freight car 
wheel and axle suitable for the heavier pressures that would 
result if the four-wheel truck was to be retained. The meeting 
of the demand, therefore, has largely depended on the develop- 
ment of a satisfactory six-wheel freight car truck. The normal 
type of six-wheel passenger car truck is too heavy, too com- 
plicated and too expensive for this service. The building of a suit- 
able car body for this capacity presents no serious problems. 
Among the roads having a heavy coal traffic is the Norfolk & 
Western. The mechanical department officers of that road under- 
took the work of designing a ninety-ton gondola car and have 
built such a car which is fully illustrated in this issue. The six- 
wheel truck is entirely original and would appear to have gone a 
long way toward the solution of the problem. It weights less 
than 15,000 lbs., uses the standard 5% in. x 10 in. axle, has forged 
steel wheels and cast steel side frames. The novel construction 
of side frames has avoided the use of equalizers or pedestals and 
the journal boxes are bolted directly to the frame in the same 
manner as on a four-wheel freight car truck. The incorporation 
of a hinged joint over the center journal box makes the frames 
act as equalizers and there would appear to be but little doubt 
that the distribution of weights and the flexibility of the truck will 
be satisfactory. The car body is of the continuous center sill type 
and is to be used with an unloading machine. For this reason 
and also to prevent bulging under load, the sides have been un- 
usually well stiffened by wing plates. 


Large Capacity 
Freight 
Cars 


Last month we made the first announce- 


Car 
D ment of a car department competition to 
cpartment close February 15, 1913. A canvass of our 
Competition subscribers shows that there is a consider- 


able demand for a larger amount of material of special interest to 
car department readers. Apparently the fact that the men in this 
department have not contributed to our columns as freely as those 
in the locomotive department, or have not been as free in making 
suggestions or criticisms, is not due to any lack of interest or to 
indifference. To encourage those who are interested in the 
design, construction, or maintenance of cars to contribute more 
freely to our columns we announced last month that a first prize 
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of $50 would be awarded for the best article received before 
February 15, 1913, dealing with some subject of prime interest to 
those who are interested in the work of the car department. The 
conditions have been made as broad as possible in order that our 
car department readers generally may have an opportunity of 
competing. For instance, the car designer may make sugges- 
tions either as to the design of detail parts or of the cars as a 
whole. The men who are engaged in the construction of the cars 
may direct attention to methods or devices which are an aid in 
their work, or may suggest to the designer how he may assist 
them in securing better results. The men who are engaged in 
repairing and maintaining the equipment can tell how this may be 
performed to the best advantage by either describing the methods 
in use, the appliances which it is best to use, or going into other 
details in which they are specially interested. In many cases they 
can make valuable suggestions to both the designer and con- 
structor as to the reduction in expense of maintenance or better 
protection to the material which is transported in the cars, which 
may be made possible by improving their methods or modifying 
the design. These are only a very few suggestions. There are 
hundreds of other subjects which are of equal interest and which 
if properly handled will prove of great interest and value to the 
car department at large. In periods of heavy traffic and con- 
gestion, such as we are now experiencing, it is of vital importance 
that every piece of equipment be available for service as great a 
proportion of the time as possible, and it is at times like these 
that the weaknesses in the equipment are most evident. What are 
these weaknesses and how may they be overcome? What steps 
should be taken to keep the cars off of the repair track, and, if it 
is necessary for them to go there, what methods and devices may 
be used for getting them back into service at the earliest possible 
moment? In addition to the first prize of $50 for the best article, 
any other articles accepted for publication will be paid for at our 
regular space rates. 


In a paper on “Specifications,” presented 


The 
Mechanical before the Western Railway Club, Decem- 
, ber 17, 1912, by O. S. Beyer, Jr., the state- 
Engineer 


ment was made that the preparation of 
good, thorough specifications is the duty of the mechanical en- 
gineer and his staff, collaborating with the engineer of tests and 
the practical men in the field. This is undoubtedly desirable, but 
there are many conditions which tend to work against its obtain- 
ing in practice, even on the larger roads. As stated in the paper, 
limitation of staff is one of the most serious drawbacks, and the 
savings that can be effected by a properly equipped and organized 
drawing office are generally of such a nature that they cannot be 
shown in concrete form and thus used as an argument against an 
increased first cost resulting from adequate specifications. 

There have been, and unfortunately still are, many higher 
officers who do not seem able to see beyond the question of first 
cost, and the idea of increasing the first cost a little in order to 
save on maintenance charges is to them a question entirely out- 
side the limits of consideration. Recently, however, there has 
been a decided move away from this position, and more and more 
railroad officers have awakened to the fact that equipment properly 
designed and built from proper material will result in decreased 
maintenance charges and claims for damaged freight. This can 
hardly result otherwise than in greater recognition of the me- 
chanical engineering staff and in its being placed on a higher 
plane. 

Instances have not been altogether unknown in which the me- 
chanical department has been overridden in the purchase of power 
by a general manager or a vice-president who had in mind only 
the increase of train loads. This has resulted in some roads being 
saddled with large engines which were entirely beyond the shop 
and engine house facilities, resulting in enormous increases in 
maintenance charges. All things considered, however, there is 
no doubt but that the mechanical engineer and his staff have 
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made grcat progress in the past few years toward the position 
which they should hold in a railroad organization, although this 
place is not yet by any means attained. 

There are two considerations which work against the me- 
chanical engineer, not only as regards the use of proper specifica- 
tions but against engineering matters as a whole. One of these is 
that very frequently locomotives and cars are needed in such a 
hurry, in order to take care of a rush in business, that all engineer- 
ing considerations have to be thrown aside and the road takes 
what it can get. The other is the question of friendship and 
favortism between some railroad officers and supply men. That 
weeks and months of patient work in the mechanical engineer’s 
office may frequently come to nothing because of an order for 
equipment being given to some friend of an official is a disgrace- 
ful condition, but it is nevertheless one which still exists and 
should be dealt with vigorously. 


According to statistics published in the 


Cc d 

i AA Railway Age Gazette there were 4,515 loco- 
TEES motives ordered during 1912 or nearly 60 
in 1912 per cent. more than in 1911. In the ac- 


companying table the locomotives ordered for the two years are 
shown as grouped in classes together with the number fitted with 
superheaters in each year. The superheaters include devices giv- 
ing either a high or low degree of superheat. It will be seen that 
60 per cent. of the steam locomotives ordered in 1912 were fitted 
with superheaters as compared with only about 38 per cent. of 
those ordered in 1911. Of the different types ordered during the 
year the Mikado or 2-8-2 type is in the lead, and comprises 29 per 
cent. of the total number of locomotives and 29% per cent. of the 
total number of steam locomotives. In 1911 this type was also 
in the lead, but was much more closely approached by the con- 


1912 1911. 1912. 1911. 
a 
Num- Per Num- Per 
ber Cent. ber Cent. Having Having 
Type. Or- of Or- of Super- Per Super- Per 
dered. Total. dered. Total. heaters. Cent. heaters. Cent. 
Mikado ........... 1,309 29.0 590 20.7 922 70 306 52.0 
Consolidation ..... 858 19.0 577 20.2 552 64 223 39.0 
Switching ........ 821 18.2 443 15.5 322 39 26 6.0 
Pacifc cionado 594 13.2 486 13.2 432 73 255 52.5 
Ten-wheel ........ 364 80 238 8.4 297 82 112 47.0 
Mallets .......... 168 3.7 112 3.9 106 63 66 59.0 
Mogul ........... 6l 1.35 127 4.45 11 18 3 2.5 
Electric .......... 75 1.65 133 4.65 su E oe 
Shay. ssi ees et 23 51 15 52 See feed Wee sete 
American ........ 8 18 27 95 0 0 0 0 
Atlantic .......... 5 .11 9 33 5 100 9 100 
Others ........... 229 5.1 93 3.3 5 2.2 37 40 
Total ........ 4,515 100 2,652 1,037 


2,850 100 


solidation which this year is again second but with a reduced per- 
centage. In 1911 there were about thirteen less consolidations 
ordered that Mikados, while in 1912 there were 451 less. An 
examination of the percentages of the other types shows that 
there has been comparatively little change in the demand for each 
with the exception of the American or 4-4-0 type and the Mogul 
or 2-6-0 type. In both years all of the locomotives of the Atlantic 
type reported were confined to two railways, viz., the Philadelphia 
& Reading and the Central Railroad of New Jersey. Of the 
American type, the eight ordered this year were in each case 
single locomotives for private lines or unimportant branches. In 
1911, however, the twenty-seven of this type ordered included 
twenty-one for four trunk line railways. It is evident that the 
American, Atlantic and Mogul types have been practically 
superseded by other types for new power. This table does not 
include the experimental Atlantic type engines built by the Penn- 
sylvania which indicate that the possibilities of this wheel arrange- 
ment have been by no means exhausted and that it can be made to 
satisfactorily perform a range of service which it has been gen- 
erally believed required the use of a Pacific type. While as a coal 
burner the Mogul is probably superseded for trunk line service, 
when arranged for oil burning this type has possibilities which 
should not be overlooked. The same statement also applies to the 
American type. 
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Seventy per cent. of the Mikados, seventy-three per cent. of the 
Pacifics and eighty-two per cent. of the ten-wheelers ordered this 
year were fitted with superheaters. Comparing this with the per- 
centages of the year previous, the present status of this econ- 
omizer is clearly indicated. When it is stated that 60 per cent. of 
the locomotives ordered this year have superheaters it must be 
remembered that there are included in this 229 locomotives which 
are grouped under the classification of “other types,” and include 
geared, contractor’s and various odd or unusual wheel arrange- 
ments, usually of a small size. When these are excluded, this 
percentage is raised to nearly 63. Probably the most striking 
figure in this part of the table is in connection with the switching 
locomotives of which 322, or 39 per cent. of the total number 
ordered, are to be fitted with superheaters. It is evident that the 
value of the superheater for this service, which has been largely 
proved during the past year, is being generally realized. 

During the year there were 234,757 freight cars and 3,642 pas- 
senger cars ordered from the builders or from the shops of the 
various railways. Of these 107,887 or 46 per cent. were box cars, 
74,505 or nearly 32 per cent. were coal cars and 19,720 or about 
81% per cent. were refrigerator cars. The remainder consists of 
12,616 flat cars, 4,951 stock cars, 1,918 tank cars and 13,161 mis- 
cellaneous cars. While the statistics show that the wooden 
freight car is still being built in small numbers, the all-steel or 
steel underframe car has become almost standard practice. One 
hundred all-steel box cars were ordered by the Bessemer & Lake 
Erie during the year and other railways have also ordered experi- 
mental equipment of the same type. Experience with all-steel box 
cars covering several years seems to indicate that the fears of a 
collection of moisture on the inner face of the sheets with sudden 
changes of temperature are groundless and that good ventilation 
will overcome any difficulties of this kind. 

While the statistics of passenger cars are not as complete in 
regard to details of construction as are those on freight cars and 
locomotives, they show that at least 52 per cent. of the passenger 
equipment ordered during 1912 was of the all-steel type and nearly 
14 per cent. had steel underframes. Practically all of the equip- 
ment that has been ordered for use on main lines is included in 
these classifications. The other cars are largely for the shorter 
branch lines and the minor railway companies. It is probable that 
nearly all of the equipment ordered for use in heavy passenger 
train service is of the all-steel type. 


The locomotive was considered from a 


Selection . : ; 
¿ broad engineering standpoint, probably for 
os the first time at any similar meeting held in 
Locomotive 


this country, at the Railroad Session of the 
American Society of Mechanical Engineers, held on December 5. 
The paper presented for discussion was by O. S. Beyer, Jr., and 
was entitled, “Factors in the Selection of Locomotives in Relation 
to the Economies of Railway Operation.” An abstract of the 
paper and of the discussion is given in this issue. Mr. Beyer was 
able to but briefly refer to the many conditions that must be con- 
sidered in designing a new type of locomotive if it is to be 
perfectly suited for a particular service. Many of these conditions 
are conflicting and often a compromise must be effected. No def- 
inite recommendations were made by the author who confined his 
remarks to simply pointing out what conditions should be 
considered. 

There is one controlling factor which should determine the 
design of a new locomotive and that is net cost. It is well known 
that the large modern locomotive will handle very large trains 
with a decided reduction in the cost per ton-mile and per ton-mile 
per hour. But it is also well known that the cost of maintaining 
these larger locomotives is considerably greater and it is by no 
means proved that they will operate at the same relative efficiency 
when considerably underloaded. Thus there arises a question if 
it is not the wiser and more economical plan to decide on a series 
of standard locomotives which will be used without material 
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change for a reasonable number of years rather than to redesign 
each new lot ordered. The total cost of maintenance is effected 
very materially by the number of different types and classes in 
use. Furthermore, as was mentioned by Mr. Vaughan in dis- 
cussing this feature, the motive power of a road having standards 
is much more flexible and can be shifted from one part of the 
system to another without raising the cost of repairs and without 
crippling the service due to holding an engine in the shop while 
awaiting the arrival of some necessary part. It has been the ex- 
perience of those roads that have gone into standardization of 
motive power most extensively that there need be no reduction of 
development or experimental work, but that it has been necessary 
and normal to add a new type or class to their classification every 
three or four years which, however, will use many of the parts 
common to other locomotives. It seems that the principal differ- 
ence between those roads provided with complete standards and 
others not so provided is that the former spend several years in 
experimental and development work and finally determine on a 
thoroughly well fitted design which is decidedly larger and more 
powerful than the previous standard engines for the same service, 
while the latter, meanwhile, may have purchased a number of 
different designs each of which may have been best suited for a 
particular condition existing at that particular time, and at the end 
of five or six years they have comparatively small numbers of 
many different classes scattered over the system. From the stand- 
point of net cost of furnishing transportation it would seem that 
the standard locomotives which are best suited to the average 
conditions of service will prove better than those which are es- 
pecially designed for some local condition which may change even 
before the engines have passed their first shopping. In speaking 
of standard locomotives.in this connection it is not to be inferred 
that a standard design is inviolable simply because it is standard, 
but it does imply that only such changes are to be made in which 
the new design will replace a part in such a way as not to affect 
the other standard parts. 

One of the notable events of the year in locomotive design is 
the demonstration of the possibilities of the Atlantic type loco- 
motive by the Pennsylvania Railroad. The experimental engine 
built for this purpose carries the largest weight per driving axle 
of any in this country. But, as was pointed out by Mr. Gibbs in 
the discussion, it is not the static wheel load alone that should be 
considered, but the dynamic plus the static. If the weight of the 
reciprocating parts can be sufficiently reduced there is no objec- 
tion to raising the wheel load. W. F. Keisel, Jr., in his discus- 
sion stated that it will be possible to use a weight of 70,000 Ibs. 
per pair of drivers if the weights of the reciprocating parts are 
sufficiently reduced. A number of years ago the Master Me- 
chanics’ Association adopted a rule for counterbalancing, pro- 
posed by G. R. Henderson, in which it was stated that the 
equivalent of the weight of the locomotive divided by four 
hundred, in weight of reciprocating parts, could be left unbalanced. 
If the counterbalance weights on each pair of wheels are carefully 
weighed this rule is satisfactory. It was stated by Mr. Keisel that 
one pound of reciprocating weight to each hundred pounds of 
maximum piston pressure is within the bounds of possibility. 
This, in connection with Henderson’s rule, for Atlantic type loco- 
motives would permit the use of counterbalances for reciprocating 
parts equal to one-third their weight. If this point is reached a 
weight of 70,000 Ibs. per axle will put no more strain on the rail 
than is induced by the heavy locomotives now in service where the 
counterbalance weights are generally two-thirds of the weight of 
the reciprocating parts. 

While the experimental locomotive does not quite reach this 
weight per driving axle, it carries an unusually large boiler having 
tubes 13 ft. 9 in. in length and is fitted with a high degree super- 
heater. On the testing plant it gave a maximum indicated horse- 
power of 2,355, and when operating at a horsepower of over 2,000, 
a minimum steam consumption of 16 lbs. per horsepower hour 
was attained. The maximum equivalent evaporation of the boiler 
was 16.9 lbs. per sq. ft. of heating surface per hour. These tests 
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indicate the possibility of one horsepower per 100 lbs. of weight, 
or for 1/4 sq. ft. of heating surface at 80 miles per hour. The 
results from this locomotive indicate the better engineering 
which the past year has shown is beginning to be applied to the 
locomotive as a whole. Locomotive No. 50,000 designed by the 
American Locomotive Company, was a revelation of what could 
be done with a Pacific type by careful attention to proportions 
and of better engineering in the design of various parts. The 
Atlantic type on the Pennsylvania goes a step further in the same 
direction. With these as an example it is probable that the com- 
ing year will bring forth further surprising results in the capacity 
of locomotives that are within the normal clearance limits. 

It is but beginning to be understood how little is really known 
of the processes of combustion in a locomotive and the ways of 
improving it. The firebox end of a locomotive presents a rich 
field for investigation. With all these possibilities of improve- 
ment in mind, the difficulties of determining the design of a 
series of standard locomotives are great and in preparing the 
designs it should be kept clearly in mind that it may be desirable 
to replace various parts or even a complete boiler within a few 
years. Such alterations, however, by no means interfere with tne 
maintenance of the standards as the term should be applied to 
locomotives. 


a: a A a a 


NEW BOOKS 


Master Car and Locomotive Painters’ Association. Proceedings of the 1912 
Convention. Bound in cloth. 108 pages. 6 in. x 9 in. Published by 
the Master Car and Locomotive Painters’ Association of the United 
States and Canada, A. P. Dane, Secretary, Reading, Mass. 

The forty-third annual convention of this association was held 

in Denver, Colo., September 10-13, 1912. The most important sub- 

jects considered were the Finish of the Vestibule Ends; the 

Report of the Test Committee, which contained valuable in- 

formation on turpentine substitutes; the Essentials of a Protective 

Paint-Making Oil; the Use of Interior Car Renovators; the 

Most Economical Method of Removing Paint from Locomotive 

Jackets; the Care of Steel Passenger Car Roofs; the Treatment 

and Finish of Passenger Car Floors; and the Modern Method of 

Exterior Passenger Car Painting. 


Investigation of Explosion Proof Motors, By H. H. Clark. Illustrated. 
Bound in cloth. 44 pages. 6 in. x 9 in. Published by the Bureau of 
Mines, Department of the Interior, Washington, D. C. 

This pamphlet contains a detailed account of the apparatus used 

in the tests and the method of testing motors to determine their 

tendency to cause mine explosions. The term “explosion proof,” 
as applied by the Bureau of Mines to an electric motor, refers 
to a motor enclosed by a casing so constructed that an explosion 
of a mixture of mine gas and air within the casing caused by 

a spark in the motor will not ignite a mixture of the same gas 

surrounding the motor. Various mixtures of gas were used in 

the test under various pressures and explosion indicator cards 
are shown for a number of the tests. 


Hygtene for the Workers, By William G. Tolman, Ph.D., Director Ameri- 
can Museum of Safety, New York City, and A. W. Guthrie, Depart- 
ment of Research, American Museum of Safety. Illustrated. Bound 
in cloth. 231 pages. 5% in. x 7% in. Published by the American 
Book Company, New York. Price, 50 cents. 

This book is thoroughly practical. In addition to the genera} 

topics treated, such as clothing, food and exercise, the subjects 

of alcohol, tobacco and anti-tuberculosis measures, home hygiene, 
and the particular necessities for cold and hot weather are con- 
sidered. The work is divided into 19 chapters, which not only 
deal with the clothing, cleanliness and general good health from 

a hygienic point of view, but also from the inherent value it is 

to a person in the business world. Among the characteristic 

chapters arc: Applying for a Position, Good Habits for the 

Worker, Food and Drink, Hygiene of the Work Room, After 

Hours, Choice of an Occupation, First Aid to the Injured, Season 

able Hygiene. etc. 


LOCOMOTIVES FOR THE ASSOCIATED LINES 


Common Standard Designs Changed to Include 
the Walschaert Valve Gear and Superheaters. 


Between 1903 and 1906 the Union Pacific System-Southern classes of Mallets were designed and put in operation. One of 
Pacific Company, commonly known as the Associated Lines, these was a very heavy 2-8-8-2 type and the other a 2-6-6-2 type 
adopted a series of standard locomotives which included engines for freight service. Both of these engines were intended pri- 


GENERAL DIMENSIONS AND RATIOS OF SOME OF THE COMMON STANDARD LOCOMOTIVES FOR THE ASSOCIATED LINES. 


Type rn TS PATE TEETER Te eee Tre ret ey a 2-8-8-2 2-6-6-2 2-8-2 2-8-2 4-6-2 4-6-0 2-6-0 0-6-0 
DOTE? As ars PEPER ELON peed he F Ei Pass. Pass. Freight Pass. P. & F. deis las Switch 
Fuel II E ER TN Oi Oil Lignite Coa Oil Oil Oi Coal 
TMCS effort MB ra iaa ARANA eens esas 94,640 74,000 51,100 45,300 29,900 36,600 33,300 27,300 
Weight in working EEE A A haa A 436,200 389,000* 285,000 265,700 221,100 208,750 179,750 145,700 
Weight 0n ¿drivera, Dio. ir ra A aa aa 400,900 323,000* 214,000 206,500 141,500 162,500 151,050 145,700 
Weight on leading truck, IDO o.ccs;0c coria rs 17,900 33,000* 25,000 24,800 37,600 46,250 28,700 AAA 
Weight on trailing: truck, 1665 caro ri ot Ia 17,400 33,000* 46,000 34,400 42,000 Ree won EIA A 
Weight of engine and tender in working order, lbs......... 620,000 572,800 456,500 433,000 382,000 346,000 343,000 230,000 
Wheel Dase; driving, ft, Micenas A 39—4 11—0 16—6 16—0 13—4 13—10 152 11—0 
Wheel base, total, fe. MO rs tab ns EIA 56—7 51—4 35—2 34—8 33—4 25—10 24—0 11—0 
Wheel base, engine and tender, ft. & in...................- 90—-4 85—1 65—1% 64—73 68—614 58—14 58—8 3⁄4 42—814 

RATIOS. ' 
Weight on drivers + tractive effort..........ooooooooo.o.... 4.33 4.37 4.18 4.57 4.72 4.45 4.55 5.34 
Total weight: -= tractive, CMOrts doie csere iann oiai 4.61 S325 5.58 5.85 7.36 5.71 5.40 4 
‘Tractive effort X diameter drivers — heating surface....... 959.00 841.00 763.00 617.00 870.00 960.00 1,112.00 896.00 
Total heating surface - grate area.......oo.ooomomomoo..»o. 82.30 59.90 60.10 57.00 53.60 75.00 50 51.50 
Firebox heating surface — total heating surface, per cent... 4.26 5.58 5.68 5.00 6.80 9.20 8.00 9.00 
Weight on drivers + total heating surface...........oo.o... 72.80 76.60 50.60 49.50 53.50 67.60 80.40 93.50 
Total weight — total heating surface...........ooo...oo..... 77.50 92.10 67.50 63.50 83.40 87.00 95.40 93.50 
Volume both cylinders, cu. fe EE E T E EET E eas 27.00 25.00 17.20 15.40 12.32 12.32 11.20 8.52 
Total heating surface ~ volume cylinders.................. 208.00 168.00 246.00 272.00 216.50 195.00 168.00 183.00 
Grate area = volume cylinders...........o.o...o..oooo.o.o.».. 2.54 2.81 4.09 4.76 7" 4.01 2.60 4.42 3.54 

CYLINDERS. 

AA histone ido Bd ee Eh a © we EEA a se TNA 26 & 40 25 & 38 26 2334 22 22 21 19 
Stroke, Ais O REO E 30 28 28 30 28 28 28 26 

WHEELS. 
Driving; diameter over tires, Tricicici ra di A 57 63 63 57 77 63 63 51 
Driving journals, main, diameter and length, in............ MA EZ 11x 12 104 x12 104 x 12 10x 12 10x 12 9x12 9x12 
Driving journals, others, diameter and length, in........... 10 x 12 10x 12 x 9x12 9x12 9x12 9x12 NE 
Engine truck wheels, diameter, iM........o.o.oooooooonoo.o 30% 30% 30% 30% 33% 3014 30% e? 
TOS EFOCK. Journalin; Mirar da 6x10 6x10 6x10 6x10 6x10 x10 6x10 NOTANO 
Trailing truck wheels, diameter, iM..............oooooomo... 30% PERONA 36 36 45 O ee rae ia 
Trailing truek TOMES MA a A n A ad 6x 10 PLAIRE 8x14 8x14 8x 14 ut , 

Borer. 
SINE. aaa AA Str. Str. Str. Str. Str. W. T. W. T. Str. 
Working pressure, IDSs... «0.0... co nseeide wes ces SE eee 200 200 200 180 200 200 200 175 
Outside diameter of first ring, hb... 0 <2 coved. Kieren tee we 84 80% 82 82 70 72 70 65 
Firóbox, Jength;. fies sii bias Boe F154 a Pow be aa 126 1205 120% 120% 108 124 108 108 
Firebox: width, Moira rd 78'4 84 84 84 66 374 66 40% 
Firebox water spate, Tica ia IATA 5 5 5 5 5 5 5 48 34 
Tubes, number and outside diameter, iM.......... «oo... .... 250—2'4 275—2 275—2 275—2 173—2 204—2 193—2 237—2 
Flues, number and outside diameter, iM............oooooo... 36—514 36—5 3% 86—534 36—53% 24—534 28—53 26—53% EEE 
Tubes. length: ft O iir ri aa As EA 21—0 20—6 20—6 20—6 20—0 15—0 12—8 11—6 
Rlesting surface; tubes; $0, Sts. coved teatet teas ceandetes ewes 4,164 3,973 3,973 3,973 2,477 2,181 1,734 1,417 
Heating surface, Hrebox, 00. fois. a wow 240 235 240 208 181 221 151 140 
Heating surface, feed water heater, sq. Ít..........oooooo... 1,222 1,336 idas O IRIS A idad do 
Heating Surtace, (otal. Mio Tisra Ne 5,626 4,208 4,213 4,181 2,658 2,402 1,885 1,557 
Superheater heating surface; sq: HMiccorneonsoonanoia so. vans 900 865 880 895 580 483 417 PA Pr 
Grate ATEO 68.4 70.4 70.4 70.4 4914 32.1 49.5 30.2 

TENDER. 
Tank ..........- AI 6 G's. oils aena e aaie Semi-cyl. Semi-cyl. Water Bot. Water Bot. Varderbilt Vanderbilt Vanderbilt Sloping 
Wheels, AAA esis ansians iaaa 33 33 33 33 33 33 33 33 
Water capacity, BalS......ooooooooooocroooosoorPcomsPs<.9r?.so 9,816 9,816 9,000 9,000 9,000 7,000 9,000 4,000 
CORE COPAS: TO a a ii e o 3,120 g. 3,120 g. 15 15 2,940 g. 2,940 g. 2,940 g. 6 

*Estimated. a +» 


of the Atlantic type, Pacific type, ten-wheelers, consolidations, marily for the Southern Pacific Company and were oil burners. 
moguls and six wheel switchers. No radical changes or addi- In the following year several more classes were adopted; these 
tions were made to these locomotives up to 1909, when two included a Mikado freight locomotive, a Mikado passenger loco- 
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Standard Light Pacific Type Locomotive for the Associated Lines. 
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motive and a heavier Pacific type. During this year there was 
also designed an oil burning locomotive of the eight wheel type 
which has 100,000 lbs. on drivers, 20 in. x 26 in. cylinders and 73 
in. driving wheels. A somewhat more powerful 2-6-6-2 type 


passenger locomotive was also built that year and the Mallet 
2-8-8-2 type design was revised. The passenger engines were 
arranged to run with the cab ahead. 

Meanwhile the original standards were maintained and addi- 
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exception of the Walschaert valve gear, superheater and radial 
stay boiler; two types of Mikado locomotives, one for freight 
and the other for passenger service and two types of Mallets in 
addition to the new eight wheel type mentioned above. 

While this comprises the standard locomotives for the Asso- 
ciated Lines, it is not to be understood that experimental and 
development work has been throttled by their existence. There 
are in service several locomotives which are not standard and are 


Standard Mikado Locomotive With Superheater for the Associated Lines. 


tional locomotives were purchased with but minor alterations, as 
the service demanded. During 1911 and 1912 changes were made 
in all designs which had not been previously fitted with the 
Walschaert valve gear, and this gear is now standard on all loco- 
motives with the exception of the consolidation and Atlantic 
types. The boilers have been arranged to permit the application 
of high degree superheaters in practically all classes that are now 
being built. 

The common standard types of locomotives at present are 


THE BALDY 


INLOGOMG E WORKS, 


intended for special work in certain districts. The most notice- 
able of these is the lignite burning Pacific types of the Oregon 
Railroad and Navigation Company and the balanced compound 
Atlantic types for the Union Pacific. 

During 1912 one hundred and fifty-six locomotives were built 
for the Associated Lines by the Baldwin Works, and forty by the 
American Locomotive Company, all of them being of the modi- 
fied and present standard for each type. These consisted of 36 
switching locomotives; 55 freight Mikados; 10 passenger 


Mogul Locomotive With Superheater for the Associated Lines. 


therefore the original Atlantic and consolidation types with 
Stephenson valve gear and without superheaters; the original 
six wheel switching type to which the Walschaert valve gear has 
been applied; light and heavy Pacific types with Walschaert 
valve gear and superheaters; two classes of ten wheelers, one 
for oil burning with a narrow firebox and the other with a wide 
firebox for coal burning, the latter being built with either 63 in. 
or 69 in. wheels, but without other change (both of these have 
superheaters) ; a mogul which is the original design with the 


Mikados; 55 Pacifics; 15 moguls; 10 ten-wheelers and 15 Mallets 
of the 2-8-8-2 type. The general dimensions of these locomotives, 
as well as the latest design of the 2-6-6-2 type, are given in the 
accompanying table which by the comparison with the dimensions 
as given on the original locomotives to be found in the American 
Engineer, as noted, will show what alterations of weights and 
proportions have followed the changes in the boiler and valve 
gear. 

Possibly one of the most interesting of these locomotives is the 
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mogul type which is fitted with a superheater, outside steam 
pipes and Walschaert valve gear. These engines have a tractive 
effort of 33,300 Ibs., 21 in. x 28 in. cylinders and 63 in. drivers. 
There has been no reduction in the steam pressure in connection 
with the application of the superheater. The 70 in. boiler has 
flues 12 ft. 8 in. in length and if the superheating surface is fig- 
ured on each sq. ft. being equal to 1% sq. ft. of evaporative heat- 
ing surface, there is over 224 sq. ft. of equivalent heating surface 
to each cubic foot of cylinder volume. It is quite evident that 
this design of locomotive, equipped for oil burning, will be very 
efficient up to the limit of its dfawbar pull. 

The Mikado freight locomotives are coal burners and are evi- 
dently fully capable of undertaking heavy work at moderately 
high speeds. The boilers provide 358 sq. ft. of equivalent heating 
surface per cubic foot of cylinder volume, which is an unusually 
high ratio for a freight locomotive. They are fitted with brick 
arches and do not differ from the design already in service with 
the exception of the changes in the boiler. 

In the Mallet locomotives the separable boiler with feed water 
heater has been retained but the smokebox reheater has been dis- 
carded and a high degree superheater has been applied. The 
header of the superheater is placed in the chamber between the 
boiler proper and the feed water heater, and the steam pipes pass 
out through the sides of this chamber and extend back along the 
boiler between the cylinders. They are fitted with expansion 
joints. These locomotives are arranged to run with cab ahead. 


(Note.—For full description with illustrations of the different details of 
the common standard locomotives adopted in 1903 see American Engineer 
and Railroad Journal, 1905, pages 154-200-250-288-322-353-400-441. A photo- 
graph and brief description of the Pacific type will be found on page 104 
of the 1906 volume, and of the Atlantic type on page 139 of the same 
volume. <A balanced compound Atlantic type which is standard in all 
particulars with the exception of the cylinders, valve gear, axles, etc., is 
described on page 308 of the 1906 volume. Oil burning locomotives of the 
ten-wheel type for the Southern Pacific are described on page 408 of the 
1907 volume. In the 1909 volume, on pages 181 and 367, is a full de- 
scription of the 2-8-8-2 type Mallets designed in that year. A lignite burner 
of the Mikado type built for the Oregon Railroad and Navigation Company 
is illustrated and described on page 404 of the 1910 volume, and on page 
256 of the 1911 volume will be found a description of the Pacific type for 
the same company, arranged for burning lignite. The 2-6-6-2 type pas- 
senger locomotive is described on page 406 of the 1911 volume.) 


SLATER FRONT END 


It has been found quite difficult with the present design of loco- 
motive front ends to keep the netting and baffle plates sufficently 
tight to prevent live sparks from working their way through them 
to the stack and thence to the ground, endangering the sur- 
rounding country with fires. To prevent this, the Chicago & 
North Western some time ago tried out a new arrangement of 
front end which was originated by William Burdett, foreman 
boilermaker of the Northern Wisconsin division, and perfected 
and patented by F. Slater, master mechanic of the Peninsular 
division. This has proved entirely satisfactory. With this de- 
sign the joints can be made tighter and are less affected by the 
heat and vibration, there being less complicated and difficult con- 
nections. 

The engines running in the wooded territory have been grad- 
ually equipped with this device since January, 1911, with a re- 
markable decrease in the number of fire claims due to sparks 
from the locomotive. The amount paid for these claims was 
$129,250 for the fiscal year ending June 30, 1911, and $63,787 for 
the year ending June 30, 1912, or a decrease of about 50 per cent. 
While this decrease cannot be said to have been wholly due to 
the application of this device, the greater part of it is. 

Before adopting it as the standard front end a test was made 
on a ten-wheel locomotive by H. T. Bentley, principal assistant 
superintendent of motive power and machinery, who was accom- 
panied by Prof. J. G. D. Mack of the University of Wisconsin 
and E. M. Griffith, state forester of Wisconsin. It was found 
that over a distance of 58 miles from Green Bay, Wis., to Oshkosh 
the observers counted only 22 live sparks, all of which died out 
before striking the ground. During the test the engine was made 
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to work as hard as possible so as to present the most unfavor- 
able conditions. 

In addition to the spark reducing feature, it has been found 
that engines equipped with this front end are freer steamers and 
that the coal consumption is materially reduced. While there 
have been no distinct tests regarding this point, the enginemen 
claim that in most cases they can cover their runs with from 
5 to 10 per cent. less coal than before. This is due perhaps to 
the open and less restricted construction in the smokebox which 
allows a freer draft through all the boiler tubes and involves less 
liability of the flues becoming clogged. 

it was found that a larger netting area could also be obtained 
with this front end which also will tend toward better draft. 
The accompanying table shows the difference, in sq. in. of netting 
area per flue, between the old and the new arrangement on some 
of the North Western engines: 


Type of Engine. Old. New. 
Claes. AAA iii A 8.566 9.64 
lata. ¡Bda dd ar ad Peed asa 7.054 8.32 


Slater Front End Which Has Proved Efficient as a Spark Arrester. 


Class DAD iia is 8.375 9.77 
Class A A A A A AA TETEA 6.5 9.06 
TT eS A O A AT ANS 11.746 12.72 
Class M-1—0-6-0........1... TACO ALARMA RA 11.34 12.28 
Glans Ri | tddi a diri Y bres 8.376 11.63 
Class AI AA ee ee 6.685 9.43 


The construction of this front end is simple and compact, and is 
as cheap to make and install, if not cheaper, than the ordinary 
type of front end arrangement. It is possible to inspect all its 
parts without having to remove various nettings, plates, etc., and 
any repairs are easily made. There are no difficult joints to be 
made around the steam pipes. Everything is straightforward 
work, all parts being made to a template. 

The drawing shows the Slater front end applied to a consoli- 
dation locomotive (Class Z), and although the method of apply- 
ing the device will vary with different types of engines, the ar- 
rangement is typical. There is a diaphragm A of 3/16 in. plate, 
extending across the smokebox under the steam pipe tee and 
down to the base of the netting box, which deflects the smoke 
and cinders down under the box and against the deflecting plate 
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B. With this arrangement of the diaphragm no holes are cut 
through it for the steam pipes. The sides and inclined front of 
the box are made of No. 14 perforated plate with the perforations 
running horizontally, the customary netting door being provided 
as shown in the photograph. A 3/16-in. table plate extends across 
the lower part of the smokebox on a level with the top of the 
exhaust nozzle. This is cut away in the center so that the nozzle 
may be removed; a small plate is bolted to the tip as indicated 
at C, giving an absolutely cinder-proof construction. 

The blower connection is made in the exhaust tip at D just 
below the bottom plate so that it will not be necessary to run the 
pipe through the sides of the netting box. The petticoat pipe is 
fixed to the top and bottom table plates. The stack and the net- 
ting box are connected by a malleable iron collar made in halves 
and riveted to the angle on the top of the box. A clamp collar 
is placed outside of this collar and is tightened so as to cover the 
joints in the inside collar. This clamp collar also protects this 
connection from abrasion due to the action of the cinders; it is 
shown in position in the photograph. About 70 per cent. of the 
engines of the North Western and practically all of those running 
in the wooded sections have been equipped with this front end. 


DRIVING BOX LATERAL PLATE 


By H. A. HERNDON, 
Chief Draftsman, Fort Worth & Denver City, Childress, Tex. 


A driving box hub or lateral plate which can be renewed with- 
out dropping the wheels is being used with good results on the 
Fort Worth & Denver City. The plates are cast of brass and are 
made to standard sizes, having a rough fit in the edge of the 
counterbore and around the crown brass. They set in a recess 
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in the box and are held in place by two tap bolts at the sides. 
Properly shaped lugs on the plate extend over the edge of the 
box for this purpose. Only the face and back of the plate and 
the inside of the lugs are machined. 

All that is necessary to remove or apply a plate is to remove 
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Removable Driving Box Lateral Plate. 


the tap bolts, drop the shoe and wedge, move the box inward 
on the axle and lift out the old plate and put in a new one. The 
idea originated with H. L. Kelly, shop foreman of the Fort 
Worth & Denver City at Childress, Tex. 
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Slater Front End as Applied to a Chicago & North Western Consolidation Locomotive. 


FACTORS IN THE SELECTION OF LOCOMOTIVES 


Discussed From a Broad Engineering Standpoint 
by the American Society of Mechanical Engineers. 


Two papers were presented at the Railway Session of the 
American Society of Mechanical Engineers, held in New York 
on December 5, 1912. The first on Train Lighting by Messrs. 
Currie and Wood was published, in abstract, in the December 
issue of the American Engineer, page 614. The second, by 
O. S. Beyer, Jr., was entitled, Factors in the Selection of Loco- 
motives in Relation to Economies of Railway Operation. An ab- 
stract of the paper and a report of the discussion follows: 


MR. BEYERS PAPER. 


The problem of locomotive design is comparatively simple 
when it is clearly known what is desired. The possibility of 
effecting operating results by the introduction of improved loco- 
motives alone, or by their use in connection with such changes 
as grade revision, is not as fully appreciated as it ought to be. 
To make an intelligent selection of motive power for a railroad, 
it is necessary to study the effect which various types and sizes 
of locomotives will have on operating expenses and fixed charges. 
Statistics published by the Interstate Commerce Commission 
covering the entire railroad field of the United States show that 
55 per cent. of the operating expenses are affected more or less 
directly by the motive power. 

The wide range of motive power now available will have to 
be considered in future double track and relocation work, grade 
reduction, elimination of rise and fall, and curvature and dis- 
tance, in order to effect the greatest economy possible for the 
capital expended. It should no longer be necessary when re- 
locating a division to increase its capacity and reduce operating 
expenses, to go to extremely heavy capital expenditures to re- 
duce grades to the minimum of 0.2 or 0.3 per cent., as it is 
usually much cheaper to provide locomotives of greater power. 

The main steps in the careful selection of motive power may 
be divided into the consideration and study of: the service; 
the nature of the business; the topography of the road, train 
speed and train resistances; the types and sizes of locomotives 
available; the improvements to the permanent plant; the effect 
of various types and sizes of locomotives on operating expenses; 
and the final selection of most economical type and size of lo- 
comotive. 

Passenger Engines —Grades, speeds, and train resistances must 
be very thoroughly considered when new passenger engines are 
to be purchased. The most essential quality to be provided in a 
passenger engine is the ability to maintain large sustained tractive 
efforts at high speeds, as well as high starting efforts at low 
speeds. This ability of a passenger engine is secured by providing 
ample boiler capacity and good steam engine efficiency. 

Freight Engines.—Freight and pusher engines are engaged 
in a service which requires at the critical time very high tractive 
efforts at slow speeds. This depends to a large extent upon 
the weight placed on the drivers and the total weight of such en- 
gines must thus be so distributed that a relatively large weight 
falls on the drivers. Modern conditions demand an increase 
in fast freight service and relatively large sustained tractive 
efforts at high speeds over heavy grades are becoming more 
necessary than ever. Locomotives for fast freight service only 
may afford to sacrifice some initial tractive effort for the sake 
of having recourse to a proportionately larger heating surface 
when great quantities of steam are necessary at high speeds. 
Pusher engines and road engines, on the other hand, intended 
exclusively for slow service may be permitted to have a large 
tractive effort capacity at slow speeds with a sacrifice in high 
sustained tractive efforts at high speeds. 

Consideration of the topography of the railroad and the haul- 
ing capacity of freight locomotives presents the problem of 


permissible train lengths. If the territory over which the loco- 
motives are to operate is, to a large extent, a succession of many 
sags and pitches and contains several momentum grades, the 
continual running in and out of the slack between the cars is a 
serious matter and tends to limit the length of the train and 
the amount of tonnage per train which:can be hauled. The 
nature of the business, whether it is ore, coal or pig iron moving 
in high capacity modern steel cars, or general merchandise 
moving in box cars, refrigerators, small capacity gondolas or 
other similar cars has a further bearing on this feature. The 
lower the average total car weights of trains the longer the 


/ 


trains when large amounts of tonnage per train are hauled, 


Most of the extremely long trains are running over territegiore 
whose grades are low, or which have no broken profile. Further- * 


more the nature of the lading hauled in these exceedingly long 
heavy trains, is such that, should any heavy shocks occur, the 
lading cannot be damaged. Cars filled with automobiles, furni- 
ture, or general merchandise or flat cars loaded with agricultural 
machinery are different and must be handled with greater care 
in shorter trains. Every district for which motive power is 
intended presents certain little peculiarities when advisable train 
lengths are considered. Experience in the operation of trains 
hauled by the older types of locomotives must assist in deter- 
mining the final answer to this question. 


SIZES AND TYPES OF LOCOMOTIVES. 


The Atlantic and Pacific type engines, under modern operating 
conditions, are, for high-speed and high-capacity passenger serv- 
ice, the most desirable types. Under certain special circum- 
stances, long continuous opposing grades may justify compound- 
ing in connection with these engines. The introduction of the 
high temperature superheater and the sectional brick arch have 
helped materially to increase the capacity, fuel economy, and 
efficiency of passenger engines. The limitations of Atlantic and 
Pacific type passenger engines are principally controlled by the 
permissible wheel loads. When 60,000 to 63,000 Ib. per pair of 
drivers is once reached, it is questionable, from many points 
of view, whether it is wise to go still higher. Hence, when 
greater tractive efforts are necessary than can be secured from 
an engine with 180,000 to 190,000 Ib. on drivers it becomes a 
question of either reducing schedules, double heading, or in- 
troducing locomotives with an additional pair of drivers. 

Recent developments have made available an exceptional field 
from which to select locomotives for freight service. It seems 
limited not so much by the extent to which it is possible to 
build freight engines as it is by the physical restrictions of the 
permanent way, the nature of the freight business hauled, length 
of trains, and topography of the road. These limitations are, of 
course, mostly very serious, and, as far as track gage is con- 
cerned, insurmountable, except perhaps in some special cases. 

Many moguls (2-6-0), ten-wheel (4-6-0) and Prairie (2-6-2) 
type locomotives are in freight service today. Their capacities, 
especially the mogul and ten-wheel types, are hardly adequate for 
modern service conditions. The Prairie type, due to the possi- 
bility of equipping it with a liberal boiler and liberal grate 
area, has a few advantages over the others. 

The type of locomotive which has been the standard on many 
of the American railroads in the past ten years is the consolida- 
tion type. It has been called on to perform in services ranging 
from emergency passenger to slow heavy pusher and switching 
service. Engines of this type are being built for heavy and 
exacting freight service and their possibilities have not been 
exhausted. They utilize nearly the total weight of the engine 
for adhesive purposes. A leading truck of two wheels only is 
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provided permitting’ gf a slightly extended boiler and taking from 
the drivers only weight enough to secure good guiding qualities. 
The steaming capacity, firebox size and grate area are necessarily 
limited, since the entire boiler and “firebox must be carried over 
the drivers. The handicap imposed by the boiler limitations has 
not, until recently, been very serious. 

Engines of the consolidation type, having a maximum tractive 
power of 60,500 lb. are in service today. The diameter of their 
drivers is small, 54 in., and their total heating surface compared 
with the equivalent heating surface of a Mikado engine having 
the same tractive effort is but 70 per cent. The piston speeds 
of these large consolidation engines, compared with the Mikado 
engine, are considerably higher. 

The perfection of the high temperature superheater, the brick 
arch, and the Gaines combustion chamber opens up further op- 
portunities for the consolidation engine. The application of the 
superheater results in increased capacity which corresponds, 
roughly to a 25 per cent. larger boiler capacity than it was possible 
| P U in connection with saturated steam engines. The brick 

= arches permit increased amounts of heat to be utilized from the 

fuel burned on restricted grate areas. It should be possible to 
build consolidation engines with good steaming capacities and 

economical fuel requirements that can develop as high as 54,000 

lb. maximum tractive effort. 

An offshoot from the successful consolidation freight engine 
is the 12-wheel or 4-8-0 type. This type has an undesirable 
ratio between total weight and adhesive weight. The increase 
in the length of boiler made possible by the four-wheel truck 
nets but little in the direction of increased boiler capacity. The 
increase in the heating surface of the boiler is at the wrong end. 
To improve the steaming capacity of the consolidation engine 
it is necessary to introduce modifications at the firebox end. 

The introduction of such modifications has resulted in the 
Mikado (2-8-2) type. By placing a trailing truck underneath 
the firebox better boiler construction becomes possible; also a 
decided increase in effective heating surface, a deeper throat 
sheet and wider water legs are secured. However, as large a 
proportion of the total weight of the engine is not utilized for 
adhesive purposes as with the consolidation type. By moving 
the firebox behind the drivers, it also becomes possible to en- 
large the boiler diameter, and to increase the relative diameter 
of drivers, thereby permitting of lower piston speeds. The 
general construction of the Mikado locomotive is such that it 
permits of very ample steaming capacity and thus of high sus- 
tained tractive efforts. The application of the superheater and 
brick arch has further increased its capacity in this direction. 
It is most admirably suited to haul slow maximum tonnage freight 
trains one day and fast freight trains the next, a condition fre- 
quently met in railroad operation. e 

The size of Mikado locomotives for most roads is principally 
limited by the allowable weights on drivers. It seems to be 
generally considered that an individual axle load of 60,000 Ib. 
for the better conditions of roadbed, as they are met with today, 
is very nearly the largest permissible. If so the Mikado engine, 
as far as size is concerned, has very nearly reached its limit, and 
the demand for still larger engines will have to be met either 
by introducing another pair of drivers, making five pairs in all, 
or by resorting to the Mallet type. . 

To get still larger capacities than are provided by the con- 
solidation and Mikado types, the decapod (2-10-0) and the Santa 
Fé (2-10-2) types are available. The decapod type, like the con- 
solidation and 12-wheel types, has limitations as regards boiler 
capacity, in consequence of which it is practically adapted to 
slow service only. Its high proportion of weight on drivers, 
giving it a high ratio of adhesion is of advantage for this kind 
of service. The Santa Fé type permits of better boiler propor- 
tions than those of the decapod type, just as the Mikado is better 
than the consolidation. The additional pair of drivers enables 
a tractive effort about 20 to 25 per cent. greater than can be 


ENGINEER. VoL, 87, No. 1. 


secured from the Mikado engine. Allowing 60,000 lb. per pair, 
the maximum tractive effort possible should be about 73,000 to 
75,000 1b., barring cylinder limitations. Several engines of this 
type now in service deliver a maximum tractive effort of 71,000 
Ib. It is reported that they can be handled by one fireman with- 
out unduly taxing him. 

Locomotives with five pairs of coupled wheels have an exceed- 
ingly long rigid wheel base. This would introduce many com- 
plications should they be placed on territories where track curva- 
ture is frequent or severe. Furthermore, the exceptionally heavy 
pressures on the main pins and the heavy reciprocating parts 
justify expectation of maintenance difficulties. The long wheel 
base and the large number of heavy wheel loads in rigid order 
may be proportionately harder on the track than is the case with 
large Mikado engines. 

Another type of engine which deserves consideration for freight 
service is the Mountain (4-8-2) type, which is similar to the 
Mikado in all its characteristics. Where fast freight service 
is abundant and high speed is frequent the additional advantages. 
in guiding qualities secured by the four-wheel leading truck and 
the slightly increased boiler capacity are important. 

The Pacific type engine for exclusive fast freight service, 
where grades are not severe and where this kind of service is 
heavy, is a very desirable type. A large number of these engines 
have been built for this service and are giving an excellent ac- 
count of themselves. 

The Mallet type offers quite as wide a field to choose from as 
the non-articulated types. They can be built to deliver a maxi- 
mum tractive effort of 140,000 lb. This means an engine with 
ten pairs of drivers, having an average load of about 60,000 1b. 


THE PERMANENT PLANT. 

The permanent plant of a railway as related to the motive 
power is the track, bridges, passing sidings, terminal yards, en- 
gine terminals, including the roundhouses, turntables, coaling 
stations, watering cranes, ash plant and sanding facilities, and 
the locomotive repair shops. It has been shown what a wide 
range of motive power is available from which selections may 
be made for any class of service. In order that the possibilities 
of this large field may be fully realized it becomes necessary 
to study carefully the various changes in the permanent plant to 
be considered in connection with the introduction of different 
types and sizes of engines. Such a study will oftentimes show 
that improvements made to the permanent plant at limited costs 
will permit of utilizing motive power which will effect a con- 
siderable saving in operating expenses, thereby fully justifying 
the expenditure. 

OPERATING EXPENSES, 

The effect of the selection of locomotives for passenger and 
switching service on operating expenses does not play as im- 
portant a role as it does in the selection of engines for freight 
service. The choice of passenger and switch engines is deter- 
mined very largely by imposed conditions resulting from circum- 
stances peculiar to the nature of these two kinds of service. 

In the selection of power for freight service the effect of the 
various types and sizes on the operating costs should go a long 
way towards determining the most economical engine to choose. 
A study should be made to determine which type and size will 
effect the greatest net saving in operating expenses after deduct- 
ing all overhead and additional maintenance charges resulting 
from the improvements necessitated by the introduction of the 
engine. Only by such a study as this in conjunction with con- 
sidering the service conditions and the tendency of future de- 
velopment can the ultimate selection be made with any degree 
of correctness. 

Fuel is the largest single item of locomotive operating expenses 
and therefore the most important. As locomotives grow larger 
their fuel consumption per unit increases, but not nearly in pro- 
portion to the increase in their size. It does not take very much 
more coal to fire a large locomotive than a small one. The fuel 
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losses of a large locomotive due to radiation while waiting or 
drifting are but slightly larger than those of a smaller locomotive. 
The increase of fuel consumption of large saturated simple steam 
engines when working at their full capacity is more nearly in 
proportion to the increase in their size. The introduction of 
the superheater, feedwater heater and reheater, the increase in 
heating surface of the boiler, the brick arch, the utilization of 
compounding in large engines of the Mallet type, application of 
improved valve gear and compound air pumps, and more care- 
ful attention to the design of steam passages and steam engine 
efficiency have accomplished remarkable results in keeping the 
fuel consumption of large locomotives down so that their con- 
sumption per train-mile is increased but slightly over that of the 
recent types of smaller saturated steam locomotives. 

Numerous tests and service records have revealed that large 
superheater Mikado locomotives which have been placed in serv- 
ice recently haul trains of 45 and 50 per cent. greater tonnage 
with the same amount of coal that was formerly consumed ly 
the consolidation locomotives they replaced. Even the coal con- 
sumption of Mallet engines with grate areas up to 100 sq. ft. has 
not grown in any way proportionate to the increase in their 
hauling capacity. Modern engines when running at shortened 
cut-offs over those portions of the road other than the ruling 
erades exhibited a still greater economy than when working on 
the heaviest grades. Some service tests of recently built Mikado 
engines on the Delaware, Lackawanna and Western clearly 
demonstrated these facts. Their economy in fuel consumption 
as compared with that of the old consolidation type, both operat- 
ing over heavy grades at full load, was 20 per cent. The economy 
effected over easy grades while running at shortened cut-offs was 
39.3 per cent., almost twice as much. The average was 29.1 per 
cent. 

[The following features were also briefly considered: Water; 
lubrication of locomotives; other supplies for locomotives; engine 
house expenses; train supplies and expenses; wages of engine- 
men; wages of trainmen; locomotive repairs; freight train car 
repairs; maintenance of track, bridges and buildings; and over- 
head charges.] 


FINAL DETERMINATION GF THE MOST ECONOMICAL LOCOMOTIVE. 

Taking each one of the items into consideration, estimating 
the reduction in train mileage effected by each type, the gross 
savings in operating expenses effected based on the amounts of 
business on hand or in sight, and deducting therefrom all over- 
head charges arising from the additional improvements neces- 
sary to make the operation of the different types of locomotive 
under comparison practical, will reveal which particular locomo- 
tive is the most economical in size and type. 

As far as a standard engine of any kind for an entire road is 
concerned the general conditions obtaining will have some bearing. 
A road may, for instance, be composed partly of divisions whose 
grades are moderate and partly of divisions whose grades are 
severe. If the variations are not great a compromise standard 
might be adopted. If on the other hand there is a large differ- 
ence, it may be wiser to seek to establish two or three standards 
and confine them to their particular territory with a view to 
getting the maximum efficiency from every portion of the prop- 
erty. Then again there are many shorter territories such as 
pusher grades and divisions through mountainous country, the 
motive power selection for which is a distinctly local problem. 
In every case, whether it is the broad problem of establishing 
standards for the entire system, or selecting an engine for a 
local territory, the problem might well be reduced to an economic 
study, comparing several available types and sizes, the extent 
of the improvements necessary to make their operation practical, 
and the net savings which it is estimated will be effected by their 
introduction. 

SUMMARY. 


In designing new locomotives all of the conditions must first 
be analyzed and then the design made to suit them. The actual 
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design of the engine finally chosen may be approached with 
confidence because of accumulated knowledge and experience. 
Due. to the great possibilities of favorably effecting operating 
results by building locomotives which are exactly suited to their 
work, a study of the conditions becomes vitally important. To 
show what these conditions are has been the object of this paper. 
The fact that the most powerful locomotives of most approved 
design are also the most economical should be more generally 
appreciated. It is to be hoped that the future will see more ad- 
vantage taken of the modern locomotive in accordance with 
its possibilities in relation to grade revision and its ability to 
reduce operating expenses to a minimum. The ultimate benefits 
which will result will certainly be justified to the fullest extent. 


DISCUSSION 
COMMON STANDARD LOCOMOTIVES, 


11. H. Vaughan, assistant to the vice-president of the Canadian 
Pacific, emphasized the importance of having standard loco- 
motives and maintaining these standards until conditions change 
so much that it is possible to design another line of standard 
locomotives, making a distinct step in advance, rather than to 
modify the standard types from time to time. The time for 
standardization is before the equipment is built and not after- 
ward. The Canadian Pacific now has about 865 standard loco- 
motives out of a total of 1,800 or 1,900 on the system. It is 
always possible to introduce changes in the design of details on 
standard locomotives, bearing in mind that the new arrangement 
must be made so that it can completely take the place of the old 
part for renewals or repairs. 

The advantage of standardizing the motive power may be 
summed up as follows: The standard locomotives can be trans- 
ferred from one part of the road to another, when business be- 
comes heavy on one section, without having to provide a new 
storehouse stock, or have the power crippled because of not hav- 
ing the proper parts in stock. It is also possible to keep the shop 
cost of the engines down because of fewer variations in the size 
and design of the parts. Where standard locomotives are used 
it has been found that the division officers are much more likely 
to offer suggestions as to improvements. Of course, the stand- 
ardization has disadvantages, one of which is that it is not al- 
ways possible to immediately take advantage of improvements 
in the permanent plant. The advantages of having common 
standards which can be used on any part of the system and with 
which the men over the entire system are familiar, greatly offset 
this, however. 


POSSIBILITIES OF ATLANTIC TYPE. 


In speaking on the possibilities of the Atlantic type W. F. 
Kiesel, Jr., assistant mechanical engineer of the Pennsylvania 
Railroad, said: 

“To determine the possibilities, the limitations must first be 
known. The limitations of paramount importance with a loco- 
motive are those governed by the carrying capacity of the track 
and roadbed. Assuming a good roadbed, having 22 in. spacing 
of ties and 100-Ib. rail, it will be possible to use a weight of 70,000 
Ibs. per pair of drivers. The maintenance of way department 
will be inclined to say that this figure is too high, but there are 
possibilities of reducing the weights of reciprocating parts by the 
judicious use of alloy metals and by careful design, resulting in 
reduction of counterbalance, which in turn reduces the strain on 
the rail. One pound reciprocating weight per 100 Ibs. of maxi- 
mum piston pressure is within the bounds of possibility. For an 
Atlantic type locomotive this would permit using counterbalance 
for reciprocating parts of one-third their weight. At very high 
speed there would be no more strain on the rail than that in- 
duced by heavy locomotives now in service. The load on 
front and trailer trucks may be taken at 110,000 lbs. The total 
weight of this imaginary Atlantic type locomotive would then be 
250,000 Ibs. 


“There are few possibilities of improvements in the engine it- 
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self. The utilization of heat-treated steel and cast-steel cylinders 
will reduce weight, which reduction can be used for increase in 
boiler. The development of the possibilities of the boiler will 
bring about improvements of greatest import. The superheater 
and brick arch have already raised the line between non-stoker 
and stoker locomotives 50 per cent., leaving all Atlantic type loco- 
motives well within the non-stoker class. The indications are 
that great steaming capacity can best be obtained with flues of 
moderate length, and that the generally accepted theory that long 
flues increase boiler efficiency is not altogether correct. 

“Before further developing this imaginary locomotive permit 
me to present some average figures obtained from an Atlantic 
type locomotive, on the Pennsylvania Railroad locomotive test 
plant, at Altoona, Pa., as a basis for possible boiler performance. 
The general characteristics of the locomotive tested are as 
follows: 


W Cight: sec vedat ieee A A A amare di 237,000 Ibs. 
Boiler: presstire se «hed a E Ee ed wy bees was dae 205 Ibs. 
A A SW Ad och Sa teat weet a Mette all tee eens 22 in. x 26 in. 
Drivers ninia res ven al db Ut Gn AGES we OR ORE ORS 80 in. 
Fire heating Surfaces: a4 5.6o. asian avd dd ab 3,090 sq. ft. 
Grate surface see eb ee Sh ee eae 2... .55 sq. ft. 
Flue diameter .......0..... ccc eee eee eee ees Outside, 2 in.; inside, 134 in. 
Flue length: cased Vacs ace eho ede hen er ad 13 ft. 9 in. 


“The boiler was equipped with a long brick arch, a combustion 
chamber, and a superheater. Forty tests were made, eight of 
two hours each, nine of one and one-half hours each, seventeen of 
one hour each, five of one-half hour each, and one of fifteen 
minutes. The maximum speed was 360 revolutions per minute. 
In each test the speed, cut-off, pressure, and power developed 
were maintained as uniform as possible. In the various tests the 
average indicated horse power developed ranged from 756 to 


2,355. Nineteen tests, with average indicated horse power rang- : 


ing from 756 to 1,700, averaged 2.35 lbs. of dry fuel per indicated 
horse power. Thirteen tests with average indicated horse power 
ranging from 1,700 to 2,000, averaged 2.71 lbs. of dry fuel per 
indicated horse power. Eight tests, with average indicated horse 
power ranging from 2,000 to 2,355, averaged 3.08 lbs. of dry fuel 
per indicated horse power. For this last lot of eight tests the 
average steam per indicated horse power was 17.03 lbs., and the 
minimum was 16 lbs. The maximum evaporation was 38,846 
lbs. per hour, or 12.6 lbs. per square foot of fire heating surface 
per hour, equivalent to 52,084 lbs. per hour, or 16.9 lbs. per square 
foot of fire heating surface per hour from and at 212 deg. Fahr. 
These tests indicate the possibility of one indicated horse power 
per 100 Ibs. weight of locomotive, or for one and one-third square 
feet of fire heating surface, at 80 miles per hour. 

“Returning now to the imaginary locomotive weighing 250,000 
lbs.; the weight on drivers, 140,000 lbs., limits the drawbar pull 
in starting to about 31,000 lbs. The boiler can be made sufh- 
ciently larger than that of the locomotive tested to furnish steam 
for 2,500 indicated horse power maximum, available for short 
periods in emergency. For trains of the present day more than 
1,800 indicated horse power would seldom be required. At 16% 
lbs. of steam and 2.5 lbs. of dry coal per indicated horse power, 
this would require 30,000 Ibs. of water and 4,000 Ibs. of coal per 
hour. 

“What can be expected from such a locomotive? This ques- 
tion can best be answered by determining how much power is re- 
quired in fair weather to pull ten cars, weighing 600 tons, assum- 
ing that the engine and tender together weigh 200 tons. The 
starting power is just sufficient to start this train of 800 tons on 
a 1 per cent. grade. The indicated horse power necessary to 
maintain a given speed under various grade conditions is given 
in table below: 


40 miles per hour on 0.75 per cent. grade...... 2,030 indicated horsepower. 
40 miles per hour on 0.5 per cent. grade....... 1.600 indicated horsepower. 
50 miles per hour on 0.5 per cent. grade.......2,175 indicated horsepower. 
50 miles per hour on 0.2 per cent, grade....... 1,535 indicated horsepower. 
60 miles per hour on 0.2 per cent. grade.......2,085 indicated horsepower. 
60 miles per hour on level tangent............. 1.575 indicated horsepower. 
70 miles per hour on level tangent............. 2,160 indicated horsepower. 


“From what has been determined above, based on facts. it 
would seem that ‘the possibilities of the Atlantic type locomotive’ 
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are equal to the requirements of present day passenger service, 
for the locomotive weighing 250,000 Ibs., if given 3,300 square feet 
of effective fire heating surface, would be capable of developing 
a maximum of 


2,160 indicated horsepower at 40 miles per hour. 
2,280 indicated horsepower at 50 miles per hour. 
2,377 indicated horsepower at 60 miles per hour. 
2,452 indicated horsepower at 70 miles per hour. 
2,510 indicated horsepower at 80 miles per hour.” 


DYNAMIC WHEEL LOADS. 


A. W. Gibbs, chief mechanical engineer of the Pennsylvania 
Railroad, brought out the fact that too much stress is laid upon 
the static wheel load and too little on the dynamic load due to 
the unbalanced weights. The real problem is to reduce the total 
effect of the static plus the dynamic, and this calls for greater 
attention to the design of the reciprocating parts. C. D. Young, 
engineer of tests of the Pennsylvania, who followed Mr. Gibbs, 
said that the Pennsylvania Railroad had under consideration a 
design in which it was expected that a material saving would be 
made in the weight of the reciprocating parts by the use of alloy 


steel. 


a 
/ _ BOILER DESIGN. 


/ F. F. Gaines, superintendent of motive power of the Central 


of Georgia, said in part: 

“There are many items to be considered in the proper selec- 
tion of motive power. I will only call attention, however, to the 
question of fuel economy and boiler capacity—in other words, 
boiler design. There have been few radical modifications in 
boiler design other than the general introduction of superheated 
steam, except in a few isolated instances. The results obtained 
by Dr. Goss in the Coatesville tests indicate that there should be 
greater firebox and heating surface, and that the ratio of firebox 
heating surface to tube heating surface should be materially in- 
creased. With from 40 per cent. to 48 per cent. of the evapora- 
tion from the firebox sheets, it would seem logical to increase 
firebox heating surface and decrease tube heating surface. The 
results of the Coatesville tests, while a surprise to. many, were 
anticipated by a few. The Philadelphia & Reading has a large 
number of its engines in which the ratio between firebox and tube 
heating surface is relatively high (one to six), and with tubes 
from about nine feet in length on American type passenger power 
to only 13 feet 6 inches on the heaviest types of consolidation 
locomotives. These results were obtained by the use of the 
Wooten type boiler with large grate area for anthracite coal, and 
a vertical brick wall at rear of the combustion chamber. The 
brick wall retards the flow of gases and also gives a better oppor- 
tunity for combustion, as well as changing the path of the gases 
and forcing them against the crown sheet. The combustion 
chamber furnishes additional firebox heating surface and more 
volume in which to complete combustion. These engines, while 
designed for anthracite coal, occasionally got into soft coal terri- 
tory and had to use it. The grate area was too large for maxi- 
mum economy, but the results were excellent, notwithstanding. 

“Impressed with the above experience, a trial was made of 
arranging a boiler having a suitable grate area for soft coal, with 
a combustion chamber. The back end and one waist course 
were removed from the original boiler and replaced by a new 
back end. Carefully conducted tests showed a coal economy of 
40 per cent. over a sister engine and 15 per cent. over the best 
design of engine of similar power, but with more liberal heating 
surface. In addition to the fuel economy obtained, the shielding 
of the tubes by the firebox wall has resulted in the engine making 
over four times the mileage of other engines in the same district 
before safe ending the flues. During this period the engine has 
seldom, if ever, been reported to have flues blown, while with cer- 
tain fuel conditions engines in the same territory have required 
blowing every round trip. 

“The most radical improvement that can be made in the loco- 
motive, and one that will be rapidly developed, is the use of 
greater firebox volume and heating surface. This is readily ob- 
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tained by using a suitable grate area and combustion chamber. 
In fact, from past experience it would not be surprising if ulti- 
mately a flue length of 16 ft. would become a desirable maxi- 
muna, and the combustion chamber be substituted for the remain- 
ing distance.” 

In commenting on Mr. Gaines’ suggestion, C. D. Young said 
that a study of the relation of the length and diameter of the 
tubes was probably of equal importance with the relative increase 
in firebox volume and heating surface. 


FEED WATER HEATERS. 


G. R. Henderson, consulting engineer of the Baldwin Locomo- 
tive Works, in commenting on feed water heaters, said: “Re- 
cently an extension of the boiler has been converted into a mul- 
titubular feed water heater and water from the injector is passed 
through this section before reaching the boiler proper. As some 
modern types of locomotives give ample space for a very long 
boiler, there is no difficulty in providing such a section using the 
heat after it passes through the boiler tubes proper. Experience 
with this type of feed water heater has been somewhat peculiar; 
in some cases very good results were obtained both in economy 
and in condition of the heater; but in other cases more or less 
corrosion has been found in the various portions of the heater, 
whereas there was no evidence of such corrosion in the boiler 
proper; these conditions have been more aggravated when good 
water was used than when water carrying scale and encrusting 
matter was supplied to the boiler. In an attempt to overcome 
this corrosion, in some cases the heater has been practically 
coupled to the steam space with circulating pipes both to the 
top and bottom so that it is really an extension of the boiler and 
will run only partially full of water instead of entirely full, as 
when originally designed as a heater. The strangest part of this 
problem is that we find when such connections are made the ap- 
paratus does not seem to lose its economical value as a heater. 
There is apparently no increase in fuel required when these 
circulating pipes are connected with the boiler. 

“Some builders place a diaphragm sheet a few feet back of the 
flue sheet and extended as high as the flues. injecting the feed 
water into this front section and letting it How backward over the 
diaphragm as necessary. While we do not know of any com- 
parative tests made to determine exactly the fuel economy of 
this device, it seems as if this arrangement of connecting the 
heater directly with the boiler, so that it practically forms a 
part of it, is likely to be more satisfactory in the long run than 
when it is used as an individual heater for heating the water in 
its passage to the boiler without allowing any opportunity for 
the gases contained in the water to escape, as can be done with 
the circulating pipes.” 


SUPERHEATERS. 


S. Hoffman, vice-president of the Locomotive Superheater 
Company, said in part: “Superheaters are being applied to prac- 
tically all engines now building and the question when selecting 
new power is not whether a superheater shall be specified or 
not, but what can reasonably be expected from the application 
of the superheater to the particular engine in its particular service 
and what consideration should be given to the design of the 
superheater and to the general locomotive design in order to 
obtain a locomotive of maximum efficiency. The principal ad- 
vantage to be derived from the application of an efficient super- 
heater is a decrease in steam and fuel consumption and indirectly 
an increase in the steaming capacity of the boiler, which is equal 
to a proportional increase in the hauling capacity of the loco- 
motive. In speaking of superheaters as applied to locomotives, I 
refer only to such devices as are capable of developing and main- 
taining a high degree of superheat averaging from 200 to 250 
deg. above the saturation point. 

“The principle which has been generally adopted in the design 
of locomotive superheaters is that of a superheater consisting 
of coils or units disposed in large boiler flues, with the forward 
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ends of the superheater units suitably connected with a steam 
collector casting in the smokebox. The superheater unit pipes 
go within 2 ft. of the firebox tube sheets and are exposed at 
their extreme ends to temperatures of from 1,400 to 1,600 deg. 
Steam of such high degrees of superheat can be exposed to the 
cooling action of the steam chest and cylinder walls without con- 
densation and at the same time has about 30 per cent. greater 
specific volume than saturated steam of the same pressure. A 
large part of this increased specific volume is again lost before the 
expansion of the steam in the cylinders takes place on account of 
the cooling action of the steam chest and cylinder walls. While 
the superheat of the steam leaving the superheater may be 200 
to 250 deg., the average superheat of the steam in the cylinder 
at the moment the cut-off takes place is hardly more than 100 
deg.; but the entire elimination of all losses through condensa- 
tion, together with the remaining increased volume of the steam, 


' effects under average conditions a saving of 30 per cent. and 


more in the steam consumption per indicated horse power, which 
gain corresponds to a saving in fuel consumption of from 20 to 25 
per cent., compared with a saturated steam locomotive working 
under the same conditions. 

“The real value of a locomotive from the motive power point 
of view must be ultimately measured by the tractive effort which 
it is able to exert on the drawbar at a certain speed. In order 
to bring out what bearing the above mentioned saving in steam 
and fuel consumption has on the hauling capacity of the loco- 
motive, the following example is given: Assuming two locomo- 
tives of the same general dimensions, one being equipped with 
a high degree superheater. Under average working conditions, 
the superheater locomotive will show an economy in coal con- 
sumption of about 20 per cent., if the same indicated horse power 
is developed by both engines. If the superheater engine is now 
forced so as to burn the same amount of coal as the saturated 
steam engine, and assuming that this increased amount of coal 
can be burnt as efficiently in the superheater boiler as in the 
saturated steam boiler and that the increased volume of steam 
can be expanded in the cylinders as efficiently as in the saturated 
steam engine, then the indicated horse power developed would 
be 100 — 80 1. H. P. or 25 per cent. more than in the saturated 
engine. At the ordinary speeds of saturated steam passenger 
locomotives about 70 per cent. of the cylinder power is available 
at the drawbar, 30 per cent. being absorbed in moving the weight 
of the locomotive and in machine friction. As the power con- 
sumption for this purpose will not change materially in the two 
cases, an increase of 25 per cent. in indicated horse power repre- 
sents an increase in haulage capacity of 25 X 100 — 70 = ap- 
proximately 36 per cent. 

“The above two assumptions bring us to two principal require- 
ments for the maximum efficiency of superheater locomotives. 
The thermal efficiency of the boiler must not be reduced by the 
application of the superheater. With the type of superheater 
now generally adopted, no changes are made in the firebox, but 
the tube heating surface is altered by transferring part of it to 
the superheater. The superheating surface is not quite as effi- 
cient in heat transmission as the evaporating surface on account 
of the poor conductivity of superheated steam. In order to 
make up for this the steam must be forced to pass through the 
superheater pipes at high velocity even at the risk of wire draw- 
ing, and the superheating surface must be so disposed in the 
gas current as to offer each cubic inch of gases passing through 
the superheater more heating surface than the gases find in their 
passage through the ordinary boiler tubes which are in contact 
with water. Further, the total gas area through all boiler tubes 
must not be materially reduced by the application of the super- 
heater and the boiler tubes and flues must be so proportioned 
and arranged that the stream of combustion gases emerging from 
the firebox is so subdivided that the necessary amount of gases 
is diverted through the superheater, in order to furnish the re- 
quired degree of superheat. These requirements regarding the 
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subdivision of heating surfaces and gas areas have to my knowl- 
edge first been recognized by Dr. Wilhelm Schmidt, of Cassel, 
Germany, who is also prominently responsible for the introduction 
of highly superheated steam in stationary and marine practice. 

“It is not always possible for the designer to meet exactly 
these requirements, but from a great many cases it can be said 
that under average conditions the total gas area through all boiler 
tubes is not reduced more than about 5 per cent. and the com- 
bined total heating surface based on the fire side of the tubes is 
increased by the same percentage through the application of the 
superheater. This makes a somewhat sharper draft necessary 
for the development of the maximum power. The exhaust 
nozzle of the superheater locomotive has at any rate to be 
smaller than in the saturated steam locomotive on account of the 
smaller volume of exhaust steam available. These considerations 
indicate that the superheater boiler uses the gases of combustion 
just as efficiently as the saturated steam boiler and therefore as 
far as the boiler efficiency is concerned it would be possible to 
make practical use of the above mentioned theoretical increase in 
hauling capacity. | 

“The second requirement assumes that the increased volume of 
steam be expanded as efficiently, or in other words, that the same 
cut-offs be used as in the saturated steam engine. This would 
mean a corresponding increase in cylinder dimensions which in 
many cases is not possible on account of limitations in adhesive 
weight, strength of running gear and other limitations. There 
will always be an increase in hauling capacity obtainable, but 
whether the theoretical maximum can be obtained depends on the 
size of cylinders, and depends also on the quality of the saturated 
steam engines with which the superheater engine is compared, or 
to which the superheater has been applied, whether the engine is 
correctly proportioned or over cylindered, or deficient in boiler 
capacity, etc. It depends also on the service in which the loco- 
motives are used; whether the service is such as to be favorable 
to developments of higher degrees of superheat and more or less 
unfavorable to the saturated steam locomotive. In switching 
service superheater engines make a very favorable showing, al- 
though only a moderate degree of superheat is being developed, 
but the improvement in efficiency is so remarkable because the 
saturated switch engine is the most inefficient of all locomotives. 
Under all these varying service conditions the increased hauling 
capacity of superheater locomotives obtained in practical service 
varies between 20 and 30 per cent., and frequently even more. 

“Obviously, any appliance which improves the combustion and 
raises the firebox temperature will tend to raise the degree of 
superheat and thus help to increase the efficiency of the super- 
heater. The only efficient device in this respect is a long brick 
arch, and for this reason the application of brick arches in super- 
heater locomotives is highly recommended. All these considera- 
tions indicate that the increased hauling capacity of the super- 
heater locomotive is principally caused by the increased steaming 
capacity of the boiler. 

“The opinion has been frequently advanced that the mean 
effective pressure in the cylinders is increased by the use of highly 
superheated steam and that this is the source of the increased 
hauling capacity of the superheater locomotive. This is not the 
case. If the superheater engine has the same general dimensions, 
the same cylinders and boiler pressure, and is worked at the same 
cut-off and at the same speed as the saturated steam locomotive, 
it will not produce an indicator diagram showing a higher mean 
effective pressure than the saturated steam engine. In many 
cases the mean effective pressure of the superheater locomotive 
will even be somewhat lower than in the saturated steam locomo- 
tive, on account of the expansion line of superheated steam 
dropping faster than the expansion line of saturated steam. If, 
therefore, the superheater engine and the saturated steam engine 
are working under identical conditions and have identical dimen- 
sions, the superheater engine cannot develop more drawbar pull 
than the saturated steam engine. If a large tractive effort at a cer- 


the cylinders of the saturated engine. 
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tain speed is required, either the cylinders of the superheater 
engine must be increased or the engine has to be worked at later 
cut-offs, which again is made possible by the increased steaming 
capacity of the boiler. It is also evident that without changing 
the size of the cylinders or the boiler pressure, the superheater 
engine cannot start a heavier train load than the saturated steam 
engine. 

“On saturated steam engines in many cases the size of cylin- 
ders is limited on account of fear of condensation. The super- 
heater engine is not subject to such limitations and, therefore, 
allows in many cases a better use of the available adhesive 
weight. In order to increase the starting power, under average 
conditions, it will be advisable to increase the diameter of the 
cylinders of superheater engines 10 per cent. above the size of 
This will not only corre- 
spondingly increase the starting power, but at the same time will 
make possible the use of the increased steaming capacity of the 
boiler, without unduly increasing the cut-off of the engine, and 
in many cases will allow the superheater engine to work with 
lower boiler pressures. 

“Mr. Beyer has shown that locomotives of large capacity are 
more economical in operation than smaller units. He particularly 
cited the case of large superheater Mikado type locomotives 
which haul trains of 45 and 50 per cent. greater tonnage with the 
same amount of coal that was consumed by the consolidation 
locomotives they replaced. In order to develop the specified 
tractive effort these Mikado locomotives had to be equipped with 
cylinders of 27 in. diameter. What would have become of these 
poor engines with these big cylinders without the superheater ! 
The cylinder condensation would have been so large as to make 
the operation of the engines a practical impossibility. There are 
no other means existing to entirely prevent cylinder condensa- 
tion but superheaters, and superheating has made the most 
powerful locomotives with big cylinders possible. 

“On Mallet engines built during the last two years super- 
heaters have been quite generally applied, as the large surface 
to which the steam is exposed in the four cylinders and long 
steam pipes makes the application of this device even more 
necessary than in ordinary simple engines in order to prevent 
the increased amount of condensation. In most cases the super- 
heater has been applied in front of the high pressure cylinder 
and the steam has been superheated sufficiently high to leave 
at least 30 or 50 deg. of superheat in the receiver steam. This 
remaining superheat makes it possible to use slide valves on the 
low pressure side; high pressure cylinders using steam of a 
high degree superheat cannot successfully be worked with slide 
valves. 

“Repeated tests have been carried on particularly with a view 
of applying superheaters to old engines with slide valves, and 
in all cases which have come to my knowledge it has been found 
that slide valves cannot be worked successfully with highly 
superheated steam. Various means have been developed in order 
to improve the lubrication of the slide valves, but so far all have 
failed, because highly superheated steam has a tendency to 
warp the flat valve, which is the principal cause for the rapid 
wear of its bearing surfaces. 

“Regarding the lubrication of piston valve superheater engines, 
great fear has been expressed as to the difficulties to be ex- 
pected in this respect, but a great number of superheater loco- 
motives now in satisfactory service, and causing no more wear on 
piston and piston valve rings and bushings than saturated steam 
locomotives, indicate that this question can be successfully solved. 
Two points, however, should be borne in mind in this connec- 
tion, i. e that superheater locomotives, working with highly 
superheated steam, should be lubricated with a cylinder oil hav- 
ing a higher flash point than the ordinary cylinder oil used in 
saturated steam locomotives, but without losing its lubricating 
qualities, and further means should be provided to protect the oil 
against carbonization while the engine is drifting. This protec- 
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tion can be obtained by the admission of small quantities of 
steam to the steam chest and cylinders, while the engine is drift- 
ing after the throttle is closed. This auxiliary steam can be 
supplied either by cracking the throttle or by providing an 
auxiliary steam pipe to the cylinders. The latter can be worked 


Cylinders 22x26 Boiler Pressure 205 
R.P. M. 200 M. P.H. 47 
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dndicatcr Cards for Saturated and Superheated Steam Locomotives 
Working Under the Same Condition as to Cut-off, etc. 


by an auxiliary valve in the cab actuated either by hand or auto- 
matically. 

“In addition to these means of improving the lubrication, it 
is essential to design all parts working under highly superheated 
steam so as to cause the least amount of friction and wear. 
This is being done by using the best quality of close grained iron 
for bushings and rings and by balancing the rings against inside 
steam pressures and by the application of piston valve rod guides, 


Stearn Per Hour, Pounds, Saturated 32449 1H.P. 1260.7 
Steam Per Hour, Pounds 203° Superheated 31994 1.H.P. 1687.9 


38 Miles Per Hour 


Steam Per Hour, Pounds, Saturated 37335 H.R 1546.0 
Steam Per Hour, Pounds, 237°. 
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indicator Cards for Saturated and Superheated Steam Locomotives 
for Equal Weights of Steam Per Hour. 


and piston rod guides at the front end, in order to reduce the 
weight pressing the rings against the bushings.” 


ADVANTAGES OF SUPERHEAT AS SHOWN BY 
INDICATOR CARDS. 


C. D. Young, engineer of tests of the Pennsylvania Railroad, 
presented indicator diagrams for both saturated and super- 
heated steam locomotives, which clearly show the advantages 
of the latter. It is believed that this is the first time that a 
comparison of this sort has been made. One set of indicator 
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diagrams was for an Atlantic type locomotive with 22 in. x 26 
in. cylinders, 205 lbs. of steam, and operating at 47 miles an 
hour with 200 deg. of superheat. This was compared with the 
diagram of a saturated steam engine with practically the same 
cut-off and under the same conditions. As may be seen from 
the diagrams, the .card for the superheater engine showed a 
steam consumption of 17.2 lbs. per indicated horse power per 
hour, as compared to 24.7 lbs. for the saturated steam engine. 

The other illustrations show saturated and superheated steam 
indicator cards for equal weights of steam per hour when oper- 
ating under the same condition. In both cases the greater in- 


dicated horse power for the superheater engine is most 

noticeable. 

CHROME VANADIUM DRIVING WHEEL 
TIRES 


Tires made of heat treated chrome-vanadium steel were applied 
to a Pacific type locomotive weighing 229,500 Ibs. total, and 
150,500 Ibs. on drivers, which was put in service on a division 
having numerous curves ranging from 3 to 14 deg. The average 
number of brake applications per trip was nine for station stops 
and four for crossings and slowdowns. Although flange lubrica- 
tors were used on the other locomotives on this division none 
were applied to this locomotive. These tires, after an engine 
mileage of 121,000 miles, were found to still have good contours, 
but because of necessary repairs to other parts the locomotive 
was shopped. A sister engine in identical service had a new 
set of carbon steel tires applied one month after the vanadium 
tires were put on and these tires gave a mileage of only 60,040 
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Chrome-Vanadium Driving Tire After a Drop Test. 


miles before having to be turned. It was necessary to reduce 
the diameter by 34 in. in order to build up the worn flange. 

In switching service, chrome-vanadium tires have given four- 
teen months’ service, double turn, with a maximum wear of only 
14 in. It is reported that these tires, which are now on their 
third term of service between turnings, will probably be good 
for a fourth term. 

Other railways in considerable numbers are now ordering 
tires of this material, and a specification has been prepared after 
exhaustive experiment and research by the tire makers and the 
American Vanadium Company. In developing this specification 
the effort was to determine the particular chemical composition 
of chrome-vanadium steel and the proper heat treatment which 


would give the highest wearing qualities. The success of the 
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specifications, which arẹ given in full at the end of this article, is 
illustrated by some tests recently made on tires manufactured 
under them. Three tires, ọne each manufactured by the Midvale 
Steel Company, the Standard Steel Company and the Latrobe 
Works of the Railway Steel-Spring Company, were subjected 
to physical and chemical tests with the results given in Table 1. 
For comparison the properties of carbon steel tires are given in 
the last column. 

Taste No. 1.—COMPARATIVE PHYSICAL PROPERTIES AND CHEMICAL Composi- 

TION OF HEAT TREATED CHROME-VANADIUM AND STANDARD 


CARBON STEEL Tires, 
Physical Properties. 


A 
Heat Treated Chrome-Vanadium Tires. 
A A _ —_ zz Regular 


Obtained. Carbon 
mI Specified. Tire. 
Manufacturer ......Standard Midvale Latrobe 
pres imit; lbs. per 
ieie AS 119,500 110,000 118,700 110,000 to 125,000 65,000 
Tensile strength, Ibs. 
per sq. in........ 146,500 136,000 149,520 140,000 to 160,000 125,000 
Elongation in 2 in., - 
per cent. ........ 15.5 17.0 15.0 Minimum, 12 12 
Reduction of area, a 
per cent. ........ 39.0 48.6 34.4 Minimum, 30 17 
-- age Composition——————_—_—__,, 
Carbon, per cent. 0.55 0.5 0.62 0.50 to 0.65 0.68 
Manganese, per cent. 0.64 0.094 0.62 0.60 to 0.80 0.70 
Chromium, per cent. 0.88 0.95 0.95 0.80 to 1.10 0.00 
Vanadium, per cent. 0.17 0.20 0.24 Over 0.16 0.00 
Silicon, per cent. 0.30 0.289 0.27 0.20 to 0.35 0.250 
Ehoepners, per cent. 0.034 0.037 0.015 Not over 0.05 Under 0.05 
Sulphur, per cent. 0.04 0.023 0.028 Not over 0.05 Under 0.05 


The strength aná toughness of heat treated chrome-vanadium 
steel is clearly shown by the drop tests of each of these tires. 
A summary of the results secured is given in Table 2. The 
accompanying illustration shows the tire manufactured by the 
Standard Steel Works Company aíter being subjected to the drop 
test. The tire was 4814 in, internal diameter, 35 in. thick. A 
deflection of 4 3-16 in. was required by the specifications, and a 
total of 5 5-16 in. was obtained after a total of 37 blows from 
different heights up to 25 ft. 

In the drop test of the Midvale Steel Company, the tire was 
5554 in. internal diameter and 37% in. thick. All blows were 
from a height-of 40 ft., seven blows in all were given. A total 
deflection of 5 7-16 in. was obtained, 43% in. deflection being 
required by the specifications. The tire manufactured by the 
Latrobe Works of the Railway Steel-Spring Company was 56 in, 
internal diameter and 4 in. thick. Under the specifications a 
deflection of 3 11-16 in. was required. The total deflection ob- 
tained was 5 in., after a total of 22 blows from successive heights 
up to 30 ft., the limit of the drop. 


Taste No. 2.—SuMMARY OF RESULTS oF Drop Tests oF Heat TREATED 
CuHROME-VANADIUM TIRES. 


Maker ena iaa Standard Midvale Latrobe 
Thickness siria ta 35 in. 37% in. 4 in 
Inside diameter before test......... 4814 in 554 in S6 in. 
Inside diameter after test........... 43% in SO in 51 in. 
Deflection required ................ 4% in 4% in 3H in 
Deflection obtained without breaks or , 
eracks ~. i 35 tee as a Sé in. Sze in. S in. 
Maximum drop +............ooooo.o.. 25 ft. *40 ft. 30 ft. 
Weight of drop .................... 2,240 Ibs. 2,240 Ibs. 2,240 Ibs. 


*Entire test made at this height. 
SPECIFICATIONS FOR HEAT TREATED 
STEEL TIRES. 


CHROME-VANADIUM 


1. Steel for tires shall be made by the acid open hearth process. 
Sufficient discard shall be made to insure removal of piping and 
segregation. 

2. Chemical Composition: 

Carbon 


Manganese 
Chromium 


a id ee ne ea Saar er eee 0.50 to 0.65 per cent. 
e Stee ED tias 0.60 to 0.80 per cent. 
A aitecle Gah cata ace ee EN Maat ety ace a ad 0.80 to 1.10 per cent. 


SITCOM ii E wah AES a A 0.20 to 0.35 per cent, 
VAAN: serieari eon ee An r li da caldos Over 0.16 per cent. 
Phosphorus iiss eee ee ee a ee eee eet Not over 0.05 per cent. 
Suülphür scene eae es As Not over 0.05 per cent, 


The higher range in carbon to be used for switch and freight 
engine tires, and tender and car wheel tires; the lower range in 
carbon to be used for passenger engine tires. 

The above limits are rejection limits for samples taken at any 
stage of manufacture. 
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3. Drillings from a small test ingot cast with the heat or turn- 
ings from a tensile specimen or turnings from a tire (where tires 
are machined at the works of the manufacturer) shall be used 
to determine whether the chemical composition of the heat is 
within the limits specified in Paragraph 2. 

4. Physical Requirements: 


Tires Over 56 In. Insipez DIAMETER. 


Elastic Tinto 95,000 to 115,000 lbs. per sq. in. 
Ultimate strength ....ooooocooooomoom»o»... 125,000 to 140, .000 Ibs. per sq. in. 
Elongation in 2 iD...........o.ooooooooomoom2?m2..ros. Minimum, 15 per cent. 
Reduction of area ............oooooooonooomonoo.. Minimum, 35 per cent. 
eo Tires 56 In. INstpz DIAMETER AND UNDER. 
Elastic limit ci rs td eed 110,000 to 125,000 lbs. per sq. in. 
Ultimate strength ........ooooomoomm..... 140,000 to 160, 000 lbs. per sq. in. 
Elongation in 2 iM..............oooooooooooo mm. ».»o. Minimum, 12 per cent, 
Reduction of area A ebso-o4 Se ee bay Minimum, 30 per cent. 


The elastic limit to be obtained by means of an approved 
extensometer. The ultimate strength is not to be considered as 


Location at Which the Test Specimen Shall Be Taken. 


a requirement, but must in all cases be reported, and should 
approximate the above ranges. 

5. The standard turned test specimen, as shown in the illustra- 
tion, Y4 in. in diameter and 2 in. gage length, shall be used to 
determine the physical properties as specified in Paragraph 4. 

6. Should a falling weight test be required, one tire from each 
heat shall be selected and tested as described in Paragraph 10. 
When such a test is made, the tensile test specimen to determine 
if the steel meets the physical requirements of Paragraph 4 shall 
be cut cold from the tested steel. The location of this test speci- 
men shall be midway between the tread and the bore and midway 


AT 


j 
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2h 344 


Standard Test Piece. 


betwecn the face of the tire and a line passing through the center 
of the tire from tread to bore, as shown below. 

7. Should no falling weight test be required by the contract, 
the physical properties of each heat of steel shall be determined 
by a test specimen cut from a bar 6 in. x 4 in. x 9 in, forged 
{rom an ingot, and heat treated with the tires. The location 
of this test specimen to correspond to location of test piece when 
taken from a tire. 

8. When required, the purchaser or his representative shall be 
furnished with copies of all chemical analyses and physical tests, 
and be privileged to witness all physical tests. 

9. Heat-Treatment: The heat-treatment shall consist in reheat- 
ing the tires after rolling, and then quenching in oil; the tires 
to be then reheated slowly and uniformly to a temperature suffi- 
ciently high to obtain the desired physical properties. The tire 
must be held at this final temperature at least two hours. The 
tire should then be withdrawn from the furnace and allowed 
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to cool in still air. The recommended temperature for quench- 
ing is about 1,600 deg. F. The final heating for obtaining the 
physical properties specified should be approximately 1,100 to 
1,200 deg. F. 

10. Should the contract call for a falling weight test, a test tire 
from each heat represented shall be selected by the purchaser 
or his representative, and furnished at his expense, provided it 
meets the requirements. 

The test tire shall be placed vertically in a running position 
under the drop, on a solid foundation with an anvil weighing at 
least ten tons, and shall be subjected to successive blows from a 
tup weighing 2,240 lbs., falling from heights of 10 ft., 15 ft. and 
20 ft. and upwards until the required deflection is obtained as 
specified below. 

The test tire shall stand the drop test described in foregoing 
paragraph without breaking or cracking and shall show a mini- 
mum deflection equal to D? — (40T? + 2 D), D being the internal 
diameter in inches and T the thickness of the tire at center of 
tread in inches. Should the test tire fail to meet the require- 
ments in any particular. two more test tires shall be selected from 
the same heat. it the manufacturer so desires, and at his expense. 
Should these two tires fulfill the requirements, the heat shall be 
accepted. 

11. Tires when furnished in the rough shall conform to draw- 
ings with the following tolerances: 

(a) The height of flange shall not be more than 3-22 in. over 
or under the height called for. (b) The width of flange shall 
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1s being performed, to all parts of the manufacturer's works 
which concern the manufacture of the material ordered. The 
manufacturer shall afford the inspector, free of cost, all reason- 
able facilities to satisfy him that the tires are being furnished 
in accordance with these specifications. All tests and inspections 
shall be made at the place of manufacture prior to shipment, and 
shall be so conducted as not to interfere unnecessarily with the 
operation of the works. 

14. Tires which show injurious defects while being finished 
by the purchaser will be rejected, and the manufacturer shall’ 
replace them at his own expense. 


DEVICE FOR PREVENTING SCALE 


For the past year the State Railways of Hungary have been 
using an apparatus to prevent scale forming in the locomotive 
boilers. The action of the apparatus, which was illustrated in 
a recent issue of the Revue Generale des Chemins-de-fer, is 
based on the well known fact that if the feed water is su. 
denly raised to a temperature of about 195 deg. Fahr., any 
carbonate of lime held in solution will be precipitated. There 
are a large number of arrangements of this kind in use in sta- 
tionary plants where the sudden heating of the water is effected 
either by live or exhaust steam. On locomotives, various ar- 
rangements have also been used, notably that of Golsdorf. 

The Hungarian apparatus is placed on the shell of the boiler 
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Apparatus Mounted on a Locomotive Boller for Removing the Scale Forming Ingredients from the Feed Water. 


not be more than 1-16 in. over or under the dimensions called for. 
(c) The throat radius shall not be more than 14 in. greater nor 
more than 1-16 in. less than the radius called for. (d) The width 
of tire shall not be more than '4 in. greater nor more than 1/16 
in. less than the width called for. (e) The inside diameter shall 
not be less than the diameter of the finished tire by more than 
34 in. (f) Tires 33 in. or less in inside diameter shall be fur- 
nished in sets not varying more than 1-16 in. in outside diameters, 
and not out of round more than 1-16 in. Tires over 33 in. in 
inside diameter shall be furnished in sets not varying more than 
3-32 in. in outside diameter and not out of round more than 
3-32 in. 

12. The manufacturer’s brand and serial number shall be legibly 
stamped on the tire close to the inside edge where the stamping 
will not be cut off at the last turning. Set numbers shall be 
stenciled on each tire. 

13. The inspector representing the purchaser shall have free 
entry at all times, while work on the contract of the purchaser 


with which it is in communication through a large connection. 
The feedwater enters at the top and circulates in the direction 
of the arrows. It is heated by the steam that fills the apparatus; 
the scale is precipitated and falls into the conduit below the 
four chambers, whence it can be removed under pressure 
through the valve shown at the left. The water, freed from its 
carbonate of lime, flows out of the last chamber and drops 
down to the bottom of the drum and then flows into the boiler. 
The apparatus possesses the very decided advantage of being 
independent of and separate from the boiler, so that it may 
be readily inspected and cleaned; to do this it is only necessary 
to unbolt the cover and take it off by rolling it back on the 
rails provided. The conduit and the circulating chambers are 
connected to this head. In practice it has been found necessary 
to clean the apparatus with every washing out of the boiler, 
which however are only half as frequent as formerly. The in- 
terior of the boiler is not entirely free from scale, but the scale 
is readily loosened by the stream from the washout pump. 
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20 AMERICAN 


LARGE NARROW GAGE LOCOMOTIVES 


In connection with a description in the December issue of two 
locomotives of the Garratt type built for the Tasmanian Govern- 
ment Railways, it was stated that these are the largest narrow 
gage locomotives in the world. We have been informed that 
this is not correct and that the American Locomotive Company 
has built both freight and passenger locomotives for the Central 
South African Railway, a 3 ft. 6 in. gage line, which are larger 
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In the case of the passenger engines, the Pacific type without 
the tender has a weight of 155,500 lbs. compared with 211,800 lbs. 
for the Garratt type, but when the weight of the tender is also 
included this engine weighs 22 per cent. more than the Tasmanian 
and the tractive effort is about 10 per cent. greater. 


FREIGHT LOCOMOTIVES. 
So. African 


Tasmanian Govt. 
Type is ETS AAA Ae Garratt Mallet 
Wheel -arrangement Srrciss ria ee atada 2-6-2-2-6-2 2-6-6-2 
Total weight, engine, Tibi ir AR 201,700 230,000 


Narrow Gage Pacific Type Locomotive for the Central South African Railways. 


and more powerful than those of the Garratt type. Furthermore, 
this company has now under construction a 2-8-8-2 type locomo- 
tive for a metre gage line which is even larger and will weigh 
írom 230,000 lbs. to 240,000 lbs. for the engine alone and about 
340,000 lbs. for the engine and tender combined, which weight 
should be used in comparing it with the Garratt type. 

In the table below will be found the comparative weights and 
other dimensions of the Garratt type locomotives and both the 
freight and passenger locomotives of the Central South African 
Railways mentioned above. It will be seen that in the case of the 


Total weight, engine ard tender, lbs............. 201,700 334,600 
Weight ion ‘drivers, DIS 0 ic a aca A om 196,000 
Trachve efort Usuhaia ri 32,100 47,700 
AA HUMBER AI A A 4 4 
Cylinders, diameter and stroke, in.............. 15x22 18 & 28%4x26 
Diameter Gf drivers, iman o a e ears 42 46 
Steam: pressure; TDS. ir ratas ea 160 200 
Total heating surface, sq. ica rtiss 1,686 2,621 
Grate ¡APOCO ua o a Ae 39.3 49.3 
Tender, water capacity, galS...............<..... 3,000* 4,000 
Tender, coal capacity, tons. ...........osesesseso 4* 9 
PASSENGER LOCOMOTIVES., 
Tyf aiii aa rl Garratt Pacific 
Wheel Arrangements’ ¿oran ad 4-4-2-2-4-4 4-6-2 
Total weight, engine, TD 6s.) 5424 aca cet aa ces’ 211,800 155,500 
Total weight, engine and terder, Ibs............ 211,800 259,800 


Large Narrow Gage Mallet Locomotive for the South African Railways. 


freight engines, the Mallet has a weight of 230,000 lbs. for the 
engine alone and 334,600 Ibs. for the engine and tender, which, 
compared with the Garratt type, is an increase of 14 per cent. in 
the former item and 65 per cent. in the latter. The tractive 
effort shows a similar difference, being 48 per cent. larger than 
that of the Tasmanian engine. The driving wheels are slightly 
larger and the steam pressure is 200 lbs. as compared with 160 
lbs. The heating surface and grate area are also decidedly larger. 


Wight on- drivers, Abssissa 65834 4d a bs bs owes ms 106,000 
A A A E A A 26,100 28,800 
A RR zro O RAR RA 2 
Cylinders, diameter ard stroke, in.............-. 12x20 21x28 
Diameter. Of riveree Tic Okan 0045 do 6 62 
Stéatn pressure Mi ts oa. hed eet eee 160 170 
otal ‘heating surface: 8G. ordinarias 1,686 1,981 
ESP OIG, SUE ns 39:3 35 
Tender, water capacity, galS............oooooo.. 3,000* 4,000 
Tender, ¢oal capacity, tons, nara osas 4 10 


*Does not have a separate tender. 


2 The tanks are carried on the locomo- 
tive frames. 


LOCOMOTIVE SHOP KINKS 


BY LEWIS D. FREEMAN, 
Special Too! Designer, Baltimore 4 Ohio, Baltimore, Md. 


METAL PAN FOR HANDLING MATERIAL, 


An improved method of handling material in large quantities 
is illustrated in Fig. 1, which shows a metal pan 6 ft. x 7 ft., 
made from steel plates % in. thick; it is 15 in. high at the sides 
with one end open. The top edges are bound with 1% in. half 
round iron. The labor in handling material with this pan is 
greatly reduced over that of using a wheel-barrow or cart. 
Empty pans are loaded at the foundry or the smith shop with 
the newly made material, and are placed on a cart or truck by 
a crane and hauled to the machine shop. The pans may then 
be used to take the finished material to the erecting shop or 
storehouse. 

The general appearance of the shops can be greatly improved 


1a 


d $ 


peo 6 


Fig. 1—Metal Pan for Carrying Loose Material. 


by placing these pans about the shop where the scrap material 
can be gathered in them. They can also be used to good advan- 
tage when placed so that they will catch the scrap from the 
shears and punches, and when full can be taken directly to the 
scrap pile. When carried by a crane the pans should be sus- 
pended by four chains having one end attached to a ring and 
the other to hooks which will fit in the eyes on the pan. With 
this arrangement the contents of the pan may be dumped by 
slackening the chains, unhooking the two front chains and lift- 
ing up with the two back ones, allowing the contents to fall out 
at the open end. While this idea is by no means new this pan 


SHOP PRACTICE 


is of simple, yet strong construction, and more satisfactory than 
if it were made of wood. dl 
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LOCATING BOILER GAGE COCK HOLES. = ~~ | 


Recent state and federal laws concerning the operation of 
locomotive boilers make it necessary to report the exact loca- 
tion of gage cock holes, as well as the necessity of laying out 
new gage cock holes in rebuilt boilers in a certain relative posi- 
tion to the crown sheet. Many schemes have been developed 
using straight edges and plumb lines which require the services 
of three or more men, and they have many chances for error. 
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Fig. 2—Simple and Accurate Method of Locating Gage Cocks. 


After some study the writer developed the plan shown in Fig. 2, 
which is similar to the Baldwin Locomotive Works’ practice. 

Take two water gage glasses about 12 in. long, square up 
the top ends and with a glass cutter make a scratch around the 
glasses about 3 in. from the top. Connect the two glasses with 
a plece of rubber tubing of suitable length, 12 ft. to 18 ft. is 
usually sufficient for the largest locomotives, and fill it with 
water up to the scratch marks, having the tops of both glasses 
in line. Two men are required to operate this device. With 
the boiler setting approximately level, one man takes glass No. 1 
into the firebox, holding it against the highest point of the crown 
sheet. Glass No. 2 is taken out through the fire door hole or 
under the sides of the mud ring to the back head or to the 
side of the boiler, where it is desired to locate the gage cock 
holes. Raise or lower glass No. 2 until the water is level with 
the scratch marks in both glasses and scribe the line 4 on the 
boiler level with the top of glass No. 2. This line A represents 
the lower side of the crown sheet and by laying off the thickness 
of the crown sheet C the line B, which represents the highest 
point of the crown sheet inside of the boiler is obtained. Then 
measure off the distance D, which will be the proper height of 
the lowest gage cock. The other gage cocks may be easily lo- 
cated from this point. The same method is used to measure the 
height of any gage cock already in place. Objections have been 
made against this scheme on account of the possibility of air 
bubbles affecting the level of the water, but when this gage is 
once-filled with water it should never be emptied. Corks should 
be placed in the tops of the glasses to prevent evaporation, and 
each time the device is used, simply hold the tops of the glasses 
together and see that the water is level with the scratch marks 
and the gage will then be ready for service. 
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RIGHT ANGLE EXTENSION FOR AIR MOTORS. 


In many places on modern heavy locomotives the reaming of 
holes with large air motors is practically impossible, especially 
under the boiler where the holes must be reamed for frame 
It is neces- 


splices, crossties, firebox supports, foot plates, etc. 
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Fig. 3—Right Angle Attachment for Air Motors. 


sary either to purchase special air motors which sacrifice power 
shown in Fig. 3 was designed to make use of the standard air 
for space or to ream the holes by hand. The right angle extension 
motors, and at the same time use the square shank hand ream- 
ers. By means of drill press extension shanks the air motors 
may be several feet away from the work. The socket 4 
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may be replaced by others having different sizes of square 
holes to fit the different sizes of square shanks on the hand 
reamers, and in this way eliminate the use of the tapered shank 
reamers Gears B and C are he'ical gears cut to any con- 
venient pitch depending solely on the machine at hand to do 
the work. All parts of the device are 
made from machinery steel except parts 
D and E, which may be made from 
either cast iron or brass. 


COUNTERSINKING ATTACHMENT FOR DRILL 
PRESS, 


In large railway shops where there 
are one or more fireboxes made each 
working day, the countersinking of the 
holes in the flanges of the back flue 
sheets and the furnace door sheets be- 
comes a job of no small importance. 
Most air motors are too large to line up with the holes in the 
flanges of these sheets, and to do the job with a hand ratchet 
is very expensive. Fig. 4 shows a device used to do this work 
on a drill press. Shaft 4 has a Morse taper shank to fit the 
spindle of the drill press. This shaft drives the shaft D 
through the bevel gears B and C. 

The countersinking shaft D is keyed in the driving gear 
sleeve C, having a sliding fit therein, and is fed by the nut F, 
which is threaded into the feed gear sleeve G. The feed is 
operated by hand through the feed gears H and G. With this 
device it is possible to get within 11⁄4 in. from the flat surface 
of the plate, which is as close as the holes are usually placed. 
This machine works rapidly and does a better job at about one- 
quarter of the cost of hand work. A variation of this device 
can also be used to drill the holes in the pedestal jaws of loco- 
motive frames, which are used for the purpose of securing the 
shoes and wedges, by removing the back stop E and adding 
a ħxed center at the back. 
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Fig. 4—Drill Press Attachment for Countersinking Holes In Flanged Boller Sheets. 


It is not the intention to enter into a discussion of the rela- 
tive merits of any of the tools or methods described, but simply 


LOCOMOTIVE BOILER TUBE TOOLS 


For Application and Maintenance of All Tubes, In- 
cluding Those for Superheaters and Brick Arches. 


BY WALTER R. HEDEMAN.* 


the smokebox front in place. 


A No. 22 Thor reversible air 
machine, of the piston type motor, is used to drive it. 


to tell what tools are giving economical and efficient service in 
one of the largest railroad repair shops in the United States. 
It is, however, the writer’s belief that the tools and appliances 
hereinafter described will stand most favorable comparison with 
any other devices or methods along similar lines. 

In the article on “The Care of Boiler Tubes,” in the August 


Fig. 1—The Faessler Tube-Cutting Machine with Motor. 


number of the American Engineer, mention was made of an 
improved design of flue cutting off machine, to be used in re- 
moving flues from boilers. The Faessler tube cutting-off 
machine for locomotive boilers shown in Fig. 1 is an excellent 
one for this purpose, and is manufactured by the J. Faessler 
Manufacturing Company, Moberly, Mo. The use of this machine 
resulted in a saving of one cent a flue over the previous method 
of chipping off beads, mashing in ends and starting with a 


Fig. 3—Faessler Cutter, Used for Cutting Off Flues in Boller, 
Preparatory to Removal. 


sledge. It is the practice to cut off the flue as close to the sheet 
as possible without injuring the sheet in order to save as much 
of the flue as possible. The machine is attached by its crossbar 
to the front end of the smokebox of the locomotive as shown 
in Fig. 2, and is held in place by the bolts or studs that hold 


_ *The writer begs to acknowledge the able assistance of R. C. Morton 
in the preparation of this article. 


transmits the power from the motor to a gear, which in turn 
is connected to the cutter proper by means of a telescopic trans- 
mission rod and universal joints. 

The machine can be quickly attached and detached, reaches all 
flues without resetting, can be easily operated by one man, and 
is simple, effective and economical in its work. The working 
parts are of steel; the gear and pinion are completely enclosed 
and run in an oil bath, and destructive wear is practically elimi- 


nated. Interchangeability of parts is a strong feature of the 
device. The machine will cut 134 in., 2 in., and 2% in. tubes, 


but a different size cutter is required for each size of tube. 

The cutter itself is shown in Figs. 3 and 4. It consists of four 
parts, and turns upon an eccentric shaft, so placed that a quarter 
turn of the body of the tool forces the knife out far enough 


Fig. 2—Application of Faessler Tube-Cutting Machine. 


to pierce the flue. One complete revolution cuts the flue. The 
cutter is then removed by reversing for a qudrter turn and 
withdrawing. It may be operated with a wrench, if necessary. 

For heating the flues preparatory to flaring and welding on 
the safe end a Ferguson flue welding furnace, furnished by the 
Railway Materials Company, Chicago, is used, and is illustrated 
in Figs. 5 and 6. It takes up a comparatively small amount of 
floor space, and maintains an ideal welding temperature, free 
from oxidation; the capacity is only limited by the skill of the 
operator. It has a combustion chamber, in which combustion 
is started, the resulting temperature serving to break down the 
oil into a gas as it passes upward in the chamber. The flame 
is directed into the furnace and air is admitted for complete 
combustion by means of a secondary Blast of air introduced at 
the top of the combustion chamber. This arrangement sup- 
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plies the necessary oxygen at the proper stages for the complete 
combustion of the gas in the furnace proper. 

The furnace is just as hot where the flame enters as it is at 
any other point. All the breaking up of the oil is perfcrmed 


Fig. 4—Diagrammatic View, Showing Arrangement of 
Faessler Cutter. 


outside the heating chamber proper. A fan blast of 8 oz. pres- 
sure, and an oil supply at a pressure of from 5 to 10 Ibs. should 
be furnished. An independent regulation of air and oil is ob- 


Fig. 5—Ferguson Flue Welding Furnace. 


tained by means of a durable machined blast valve, and by a 
needle point oil valve. 

The standard tapered horn for flaring the flue and also the 
horn for holding the safe-end are shown in Fig. 7. These horns 
may be fastened to a stand of any suitable construction of cast 
or wrought iron, and should be located alongside of the lurnace. 
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the flue against it, and then the flue with the safe-end entered 
is placed in the furnace for reheating preparatory to welding. 

For welding and swaging flues the double cylinder welder 
shown in Fig. 8 made by the Draper Manufacturing Com- 
pany, Port Huron, Mich., is used. 

A 2 in. flue can be welded and swaged with one heat 
and with a smooth and even weld, inside and out, leav- 
ing the flue an even thickness all around. It is obvious 
that this machine should be placed as close to the turnace 
as possible. Any length of safe-end can be welded on by hav- 
ing a long mandrel and placing the machine directly behind the 


Fig. 7—Horns for Flaring Flues. 


furnace, allowing the end of the flue to project through the dies 
while heating, and when hot shoving it forward until the weld 
comes under the dies. This machine takes up a floor space of 
less than two square feet, and strikes 2,000 or more blows per 
minute with 80 to 100 lbs. air pressure. 

After the safe-end is welded on, the flues are cut to the proper 
length in a machine having revolving disc cutters similar to 
an ordinary pipe cutter. They are then tested in the flue test- 
ing machine which was described on page 484 of the September, 
1912, number of the American Engineer, after which they are 
ready for application to the boiler. 

For setting the copper ferrules in the firebox tube sheet, the 
tool shown in Fig. 9 may be used. The ferrules, which should 
neatly fit the holes, are first entered in the flue sheet and are 
driven home with the tool and a hand hammer. The dimension is. 
such that the tool will center itself after being entered in the 
ferrule. Dimension B is made 1/32 in. less than the diameter of 
the hole in the sheet. By driving the tool in until the wide face 


Fig. 6—General Construction of Ferguson Flue Welding Furnace. 


After a flue has been heated the operator can flare it suf- 
ficiently to allow the scarfed end of the safe-end to enter by 
ramming it on the top horn two or three times. The scarfed 
safe end, having previously been placed on the lower horn, can 
now be picked up by the operator by pressing the flared end of 


at the edge presses against face of sheet, the shoulder on the took 
insures the ferrule being set 1/32 in. below the face of the sheet. 
The dimensions for nine sizes of tools are shown in the table, 
the handle being common to all. 

For expanding the copper ferrules the straight sectional ex- 
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pander shown in Fig. 10 is used. It is made in eight segments 
and is expanded by means of an octagonal shaped mandrel 
shown in Fig. 15. The same tool is also used for expanding 
the firebox end of the flue. The table covers four sizes of ex- 
panders and two sizes of mandrels. A long stroke air hammer 
is used with this tool. 

The tool shown in Fig. 11 is being experimented with and can 
be used for setting and expanding the copper ferrule and ex- 
panding the flues. The contour is such as to insure setting the 
ferrule 1/32 in. below the face of the tube sheet. If good re- 
sults are obtained with it, the tools shown in Figs. 9 and 10 
can be dispensed with. The same mandrel is used as with the 
expander shown in Fig. 10. The table covers four sizes of ex- 
panders, for flues 2 in., 214 in., and 24 in., and their corre- 
sponding ferrules. The mandrel seat in the expander is 


Fig. 


8—Draper Pneumatic Flue Welder. 


made with a double taper, to permit of the easy removal of the 
mandrel. The taper on the working end of the expander is the 
same as the taper on the mandrel, which insures the expander 
being seated on the mandrel when in operation. A coil spring 
segment keeper is preferable to one of rubber, as the oil used 
with these tools causes the rubber to deteriorate. 

For flaring flues in the firebox sheet, preparatory to prosser- 
expanding, the tool shown in Fig. 12 is used, and is operated 
with a long stroke riveting hammer. The design makes it suit- 
able for the standard sizes of boiler flues. 

The tool shown in Fig. 13 is used for prosser-expanding the 
flues in the firebox sheet. A long stroke riveting hammer is 
used against the mandrel until the flue is set solid in the hole; 
then the mandrel is slacked off and the expander is turned 
slightly; the operation is repeated until the flue is properly set 
and evenly expanded all the way around. This tool is made in 
eight segments, and the outer contour is such as to expand a 
shoulder on the flue immediately inside of the flue sheet. Six 
different sizes of expanders are shown in the table, and two 
sizes of mandrels. 
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Beading tools 3 and 4, which operate with a short stroke air 
hammer, and are used for beading the flues on the firebox end, 
the last operation to be performed at this end of the flue, are 
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shown in Fig. 14. The only difference in these two tools, is that 
dimension Y is 1/64 in. greater on tool 4 than on tool 3. 
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Fig. 10—Straight Sectional Expander for Copper Ferrules 
and Boller Tubes. 
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The mandrel used with the expanders shown in Figs. 10, 11, 
13 and 24 is shown in Fig. 15, only two different sizes being 
required to operate all these expanders. Experience has demon- 
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Fig. 11—An Experimental Type of Straight Sectional Expander. 
strated that it is better to make as many sides on the mandrel 
as the size of the tool will permit. It was found with the old 
style round mandrel that the segments rode together and would 


not keep separated, two or more butting together in service; 
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Fig. 12—Flue Flaring Tool, Used Preparatory to Prosser-Expanding. 


therefore the octagonal mandrel was adopted. A long stroke 
riveting hammer is used with these mandrels. 

A self-feed roller expander, which is used for tightening flues 
in the front flue sheet is shown in Fig. 16. It is self-feeding by 
reason of having the center lines of the rollers set at a slight 
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angle with the center line of the mandrel. This arrangement 


makes the mandrel work into the tool on the screw principle, 
the inclined rollers and. friction between the mandrel and roll- 
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Fig. 13—Prossering Expander for Tubes 2, 2/4 and 
2⁄2 In. in Diameter. 


ers doing the duty of threads. Three different sizes of tools 


are shown in the table. The mandrel is turned by an air 
machine. 
The manner of setting superheater tubes is shown in Fig. 17. 
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Fig. 14—Beading Tool for Boller Tubes. 


The specifications for these tubes, as well as for the tubes for 
brick arches, should include all the requirements called for in 
the article on page 414 of the August, 1912, number of the Amer- 
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tcan Engineer. The same applies to copper ferrules. The tubes 
are ordered 1% in. longer than the distance over the outside of 
the tube sheets, and are then cut so as to show 14 in projection 
over each tube sheet for beading. The extra 1% in. of length 
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Mandrel-Too! Steel, Tempered. 
Fig. 15—Mandrel for Sectional Expanders. 


will take care of any variation between the actual distance over 
the outside of the tube sheets and the distance shown on the 
drawings. The holes in the tube sheets must be carefully 
cleaned, and the ends of the tubes must have the scale removed 
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Fig. 16—Self-Feed Roller Expander for Tubes 2, 2/4 and 
2V2 In. In Diameter. 


by tiling before applying the tube. The copper ferrule should 
be set in the flue hole and seated with the sectional expander, 
Fig. 18. The tube should then be set in place, care being taken 
not to injure or misplace the ferrule; then the straight sectional 
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Fig. 17—Setting of 5⁄2 In. Superheater Flues. 


expander should be used to seat the tube against the copper 
ferrule. After this has been done the prosser-expander shown 
in Fig. 19 is to be used, and then the tube should be beaded 
over, using the beading tool shown in Fig. 21. 
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The operation for setting, expanding, beading and rolling 
for superheater tubes is the same as for boiler tubes, except that 
these tubes are beaded over on the front end. In removing 
superheater tubes the same process is gone through as with 
boiler tubes. Before prosser-expanding the tube, the end should 
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Fig. 18—Straight Sectional Expander for Copper Ferrules and 
Superheater Flues. 


Le flared to permit the prossering tool to enter to its proper 
depth. For hot work use the straight sectional expander for 
tightening the tubes in the back tube sheet; no roller expander 
should be used at this end. All superheater tubes in service 
should be re-prossered about once every 15 days, this being 
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Fig. 19—Prossering Expander for Superheater Flues. 


regulated by the service. The front end of the tube must be 
tightened with the roller expander shown in Fig. 20, after which 
the end must be beaded over by using the beading tool, Fig. 21. 

On account of the large size of the tube used it is possible 
to make the straight sectional expander for setting copper fer- 


28 AMERICAN 


rules in the back end of superheater tubes in twelve segments. 
This gives a better distribution of the segments in the tube and 
a smaller working face against the tube, making the operation 
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Mandrel- Too! Steel, Tempered. 
Fig. 20—Self-Feed Roller Expander for Superheater Flues. 


much easier than if a large working face were provided. The 
prosser-expanding tool shown in Fig. 19 is also made in twelve 


segments. The beading tool for superheater tubes shown in 
1 Rivet Set may be used with 
Air Hammer for driving P 
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Mandre!. Tool Steel, Tempered. 
Fig. 22—Mandrel for Large Sectional Expanders. 


Fig. 21 is operated with a short stroke air hammer. The roller 
expander and mandrel for setting the front end of the tube, 
Fig. 20, is operated with an air machine. This tool is of the 
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A copper ferrule .09 in. thick, is used only at the flue sheet end 
of the arch tube; the opposite end bears directly against the door 
sheet. This has proved good practice, and very little trouble is 
experienced from leakage. Brass plugs are used for the holes 
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for Section A-8. 
Fig. 21—Beading Tool for Tubes 5-32 In. Thick. 


in the outside sheets opposite the arch tubes. These plugs are 
tapered 34 in. in 12 in., and have 11% threads per inch. Be- 
cause of the thickness of this tube it is found desirable to bevel 
the inner edge to facilitate beading. At the throat sheet end 
of the tube a short radius is generally used to carry the tube 
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Fig. 23—Arrangement for Securing Brick Arch Tubes. 


self-feed type. The mandrel used with the expanders shown in 
Figs. 18 and 19 is illustrated in Fig. 22, and is operated with a 
long stroke riveting hammer. 


A proposed setting of brick arch tubes is shown in Fig. 23. 


away from the fire as quickly as possible. This is more desir- 
able with a shallow depth firebox. Tubes are swaged down on 
both ends to permit using as small a hole as possible, and at 
the same time one size roller expander may be used for both 
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ends. In using the roller expanders a copper ferrule must be 
placed in the threaded plug hole in the outside sheet to prevent 
the threads from being injured by the expander guide. 

The sectional expander for seating the copper ferrule in the 
flue sheet, which can be used only from the firebox side of the 
sheet, is shown in Fig. 24. As previously noted the mandrel 
shown in Fig. 15 is used with this expander. 

A roller expander of the self-feed type, used for both ends 
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Fig. 24—Straight Sectional Expander for Brick Arch Tubes. 


of arch tubes, is shown in. Fig. 25. With this tool it is some- 
times necessary to have a short or “donkey” mandrel with a 
larger diameter at the small end to prevent the end of the man- 
drel from extending so far through the expander as to bear 
against tubes having a short radius. The beading tool used on 
both ends of the arch tubes is shown in Fig. 26. 

Gages are provided for nearly all of the tools illustrated. This 
is to insure the tools being uniformly made. Gages are fur- 
nished to the manufacturers on application, but in connection 
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Fig. 26—Beading Tool for Brick Arch Tubes. 


with this, it is absolutely necessary to have a master gage at 
the main shop of the railway, and all gages must be checked with 
this master gage before being loaned. 

The tools should be kept in a general storehouse, and should 
not be distributed until inspected and passed upon by the engi- 
neer of tests, or some other designated inspector, as it is neces- 
sary that they be made absolutely to gage, and in accordance 
with the drawings. 
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Each tool is marked with a letter followed by a member. 
Thus letters F-1 to F-9 designate the ferrule setting tool; S-1 
to S-10 the straight sectional expander; P-1 to P-7 the prosser- 
ing expander; M-1 and M-2 mandrels, and R-1 to R-5 roller 
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Fig. 25—Self.Feed Roller Expander for Brick Arch Tubes. 


expanders. This is done so the shop men will become familiar 
with the different types of tools; and, when a tool is requested, 
the symbol given designates exactly the type desired. 


REPAIRS TO MAIN RODS 


By C. D. ASHMORE, 
General Foreman, Chicago & North Western, Clinton, la. 


In making repairs to the ordinary strap end main rod similar 
to the one shown in the illustration, it should first be completely 
dismantled and each part given a coat of whitewash and struck 
several heavy blows with a sledge to develop the presence of any 
cracks or flaws. If the parts are found to be in good condition 
and the brasses not sufficiently worn in the bore to make them 
useless, no new parts will be required except bolts. Most rods 
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Forked End Main Rod; Chicago 4 North Western. 


of this design will be found to have lost motion between the 
brass and the strap, and since the strap must have exactly 
parallel faces from the point of its attachment to the rod, the 
proper method is to bolt it in place and send it to the black- 
smith shop. Here the back end is heated and closed to within 
the thickness of a piece of tin to the size at the point of connec- 
tion with the rod. The reason for not bringing it to exact size 
is due to the shrinkage which will make it, when cool, almost 
the exact size required and it will only need a slight filing and 
cleaning to be ready for the brasses. When it is returned to the 
shop it should be removed from the rod and the ends spread 
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apart sufficiently to take out the spring and make an easy slip 
fit on the end of the rod. 

The main brasses, meanwhile, should be taken to the shaper 
and closed to size for reboring for the crank pin fit. They then 
should be babbitted for lateral motion and in the strap fit and 
again taken to the shaper and planed for an easy fit in the straps. 
After the brasses are fitted, the strap should be put on the rod 
and held in a vise while the bolt holes are reamed. The best 
practice is to use a reamer driven by an air motor, the motor 
being supported by a cable which passes over a pulley to a 
counterweight. A high speed reamer should be used and the 
work can be done as quickly as on the drill press without the 
danger of breaking the reamer. The hole should be reamed to 
gage size and stock bolts used. The limit in increase of diameter 
of these holes is generally specified, one-quarter inch being a 
safe amount. 

After the strap bolts are fitted, the strap should be taken from 
the rod and the brasses applied with one thickness of Russia 
iron between the two halves and the key should be driven down 
to hold them tightly in place. The strap and brasses should 
then be transferred to the boring mill and bored to a size larger 
than the caliper size of the pin by the thickness of a strip of 
Russia iron. After boring, the brasses should be separated and 
the thin liner between them removed, which makes the bore 
exactly right for the pin on the front and back centers and gives 
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Strap End Main Rod; Chicago & North Western. 


a slight clearance at the top and bottom which allows for shrink- 
age when the brass cools in case it gets hot, and prevents it 
sticking on the pin. The brasses should be bored for a slip fit 
on the pin and no filing or scraping should be done. While on 
the boring mill the brass should also be faced. A side clearance 
of 1/32 in. is usually allowed. 

In the case of the forked end rod of the general style shown 
in the illustration, the proper procedure is to remove sufficient 
material from the ends of the block to permit the fork being 
drawn together so that the inside faces can be made parallel by 
reslotting. The procedure for the brasses is the same as in the 
other style of rod and the re-reaming of the bolt hole and fitting 
of the new bolt is generally required. New brasses will not usu- 
ally be required at the front end of the rod, and a special jig 
arranged to take any size brass and hold it for boring should be 
employed. 

The time required and the cost of doing this work with the 
strap end rod, having three bolts, will be on an average about as 
follows : 


Time. Cost 

Stripping back end of rod, machinist and helper.........¢ 32 min. $0.30 

Closing brasses, babbitting and planing for strap fit....... 3 hrs. 1.35 
Hand fitting brass to strap...... cece eee eee ee eee SO MIN, BS 

Close strap, reaming bolt holes, etC............ oo... o.... 6 hrs. 2.37 

Fitting three new boltS.........ooooooccoocrcoconcnnor momo. 1 hr. .20 
Total COSU 4 chs .o eae seats eaeen NA $4.6113 


For the front end brasses the work can be done in about three 
hours’ time at a cost of $1.25, or a total cost for two rods, not in- 
cluding cost of new bolts, of $11.33. If new brasses are re- 
quired for both the back and front ends of the rod, the cost, in- 
cluding the material for brasses, which will weigh 150 lbs. for 
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each pair of back end brasses and 53 lbs. for the front end 
brasses, will be $47.56. 

In this connection some data recently collected at the Clinton 
shop on cost of repairs to main rods will be of interest. It was 
found that on the sixty-four engines passing through the shop 
for general and heavy repairs, 240 main rod bolts, 131 middle con- 
nection bolts and 17 side rod bolts were renewed, making a total 
of 388 bolts, or an average of 6 per engine. The total cost of 
these bolts at 21 cents apiece, which includes material and labor, 
was $129.68. During this time there were eight broken main rods 
which cost on an average of $100.00 apiece, 10 broken back end 
main rod straps which cost on an average of $14.79 apiece. Also 
during this time, 17 main rods were scrapped on account of the 
bolt holes being reamed to the limit, each of these costing on an 
average of $100.00, making a total of $2,987.58 for new bolts, 
main rods, broken straps and rods scrapped on account of bolt 
holes being too large. This is in addition to the cost for repairs. 


CHART FOR FORGING MACHINE WORK 


BY O. V. P. BULLEID* 


The diagram on the opposite page has been found of great 
convenience in connection with forging work generally, and 
part:cularly in the design of the tools and the carrying out 
the work on forging machines. It permits a ready deter- 
mination of the length of any sized round bar that will be 
required to give a certain length at any other diameter. It 
also gives the weight of the part for both wrought iron and 
stec!. For example: It is desired to determine the increased 
length that should be given a 1% in. diameter bar that is to 
be upset on the end to 2 in. diameter for a distance of 3 in. 
Using the diagram, it will be seen that a 2 in. diameter bar 
3 in. in length is equivalent to a length of 5.7 in. on a 1% in. 
diameter bar, showing that the stock should be cut 2 11/16 
in. longer than the desired finished length of the piece after 
it is upset. 


New RAILWAY MILEAGE IN ARGENTINA.—During 1911 254 miles 
of new line were opened on the Buenos Aires Great Southern 
Railway. In the same year 313 miles of new line were opened on 
the Central Argentine Railway, and 221 miles on the Buenos 
Aires Western Railway. 


Lone Distance Fiicut.—The prize for the longest straighta- 
way flight in France between sunrise and sunset was won by 
Pierre Daucort, a French aviator, on October 6. He made a 
flight of 570 miles in 11 hours and 39 minutes, stopping only three 
times to replenish the supply of fuel. 


INTERCHANGEABLE AXLES -— According to the Portuguese Gazeta 
de Caminhos de Ferro, international slow freight trafic between 
Paris and Lisbon is now being carried in 15-ton covered trucks 
fitted with double sets of bearings, and the wheels and axles are 
changed at the frontier. This is effected by means of a pit sunk 
between the rails, the wagon being run on the trolleys, on sepa- 
rate tracks alongside the main line, while the narrow (or 4-ft. 
£1%-in.) gage wheels drop by gravity into the pit, and the wagon 
is run forward until it engages with the broad (or 5-ft. 6-in.) 
gage wheels. The whole operation (which is said to resemble 
that in force on the German-Russian frontier) only requires 
about 10 minutes, and the time required for the trip from Paris 
to Lisbon is reduced from 15 to 8 days. Ten of the wagons, 
which belong to a firm in Paris, and have been constructed in 
Germany, are now running, and an important saving is effected 
in freedom from loss and damage to goods. A special through 
rate has been arranged hy the companies concerned.—The Rail- 
way Gazette (London). 


*Locomotive Department, Great Northern Railway, Doncaster, England. 
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PLANING SHOES AND WEDGES 


Tools for planing the outside and inside of the flanges of 
shoes and wedges, designed by E. C. Smith at the Clifton Forge, 
Va., shop of the Chesapeake € Ohio, are shown in the accom- 
panying illustrations. These tools have proved most efficient. 
The illustrations make the construction and arrangement clear 
and it will be seen that ample provision has been made for 
rigidity to take the maximum cut. The shoes and wedges are 
clamped, with the-flanges up, to a long bar which has a width 
somewhat narrower than the shoes and is provided with slotted 


Tool for Finishing the Outside of the Flanges of Shoes and Wedges. 


openings for the holding bolts. This bar is secured to the planer 
bed. The outside tool is then run down, finishing the outside of 
the flanges and the shoes or wedges are transferred to a chuck 
on the planer bed where the inside of the flanges are finished 
with the inside tool. Shoes and wedges are being machined 
at this shop for 14 cents apiece. 


REPORT OF FEDERAL BOILER 
INSPECTOR 


The first annual report of the chief inspector of locomotive 
boilers to the Interstate Commerce Commission for the fiscal 
year ending June 30, 1912, has just been received. A detailed 
report on the classified defects of 62,074 locomotives owned by 
850 railroads and industrial plants and the number of accidents, 
together with the casualties, are included. Eight hundred and 
fifty-six boiler accidents are recorded, in which 91 persons were 
killed and 1,005 persons injured. The greatest number of acci- 
dents was reported from defective squirt hose and connections, 
there being 243 reported as injuring 245 persons. The next 
greatest number was from the breaking of water glasses, there 
being 165 of these accidents reported. They resulted in the kill- 
ing of 1 person and the injuring of 168. The greatest number 
of persons killed was 35, caused by 69 crown sheet failures due 
to low water. These failures also injured 129 persons. There 
were 27 killed and 41 injured by 3 shell explosions. 
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A total of 173,321 defects was found on 48,768 locomotives 
from 74,234 inspections made on the 62,074 boilers, and 3,377 
were ordered from service. The greatest number of defects was 
found in broken staybolts, there being 31,156 reported. The fol- 
lowing gives the number of locomotives required to be strength- 
ened or changed to comply with the requirements of the law or 
permanently removed from service for the respective reasons: 


Pressure reduced to insure a proper factor of safety.......oooooonoo.». 699 
Seams reinforced by welt plates to insure a proper factor of safety.. 327 
Permanenely removed from service on account of defective condition.. 698 
Lowest reading of water glass ordered raised to comply with the law.. 992 
Lowest gage cock ordered raised to comply with the law............. 408 
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The report is signed by John F. Ensign, chief inspector of loco- 
motive boilers. 
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Evectric RatrLway CoMPANIES.—The total number of electric 
railway companies in the United States January 1, 1912, was 1,209. 
They operate on 41,028 miles of track, have 91,457 cars, and are 
capitalized at $3,267,960,542.—Electric Railway Journal. 


RoLLiNG Stock ON VICTORIAN RaiLways.—In view of the rapid 
increases which are now being made in the Victorian Govern- 
ment Railways’ rolling stock, it is interesting to note that in the 
past 10 years the increases were relatively small. While the 
train mileage increased by 17 per cent., and the gross earnings 
by 46 per cent. between June, 1901, and June, 1911, the number 
of locomotives in use was increased by only 14, and the num- 
ber of passenger and freight cars by 3,000. The rolling stock 
on June 30, 1912, consisted of 612 broad and 11 narrow gage 
locomotives, 1,331 broad and 21 narrow gage passenger coaches, 
634 broad and 2 narrow gage box, 14,097 broad and 195 narrow 
gage other freight cars of all classes and sizes, and 18 broad- 
gage cars for the St. Kilda-Brighton electric line. It should be 
mentioned, however, that during this 10-year period 144 old loco- 
motives were broken up, and that the total tractive power of the 
locomotives in use in June, 1912, was 9,250,000 lbs., against 
7,250,000 in 1910.—Consular Report. 


PORTABLE RIVET FORGE 


By F. H. BABCOCK. 


While portable rivet forges are common, the one in use in the 
shops of the Pittsburgh & Lake Erie at McKees Rocks, Pa., is 
an improvement over most of the arrangements generally used. 
Reference to the illustration will show that this forge includes 
a box for the fuel and that it has a drop grate operated by the 
movement of the drop door at the bottom of the air chamber. 
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Portable Rivet Forge with Fuel Box Attached. 


Both of these features assist in keeping the shop clean and make 
the work of the operator easier and the effectiveness of the forge 
greater. These forges, while cheap in construction, are substan- 
tial and will withstand hard usage. The barrel is lined with 2-in. 
firebrick which will last from six weeks to two months with 
ordinary care. 


GRAIN CAR INSPECTION 


By R. W. SCHULZE 
General Foreman Car Department, Gulf, Colorado & Senta Fe, Cleburne, Texas. 


During recent years much hes been said and done towards 
improving conditions and lessening loss and damage claims due 
to grain shortage, and yet it appears as though these claims still 
exist and that the proper solution has not been reached. At 
many grain loading stations public scale weights are used, and 
in some cases the grain is loaded direct from the wagon into 
the car, while in others it passes through the elevator. Many 
farmers are very particular as to who they have drive their wagons 
on and off the scales. In a recent conversation with a retired 
farmer, he said that he had “sold his old darkey many a time 
on the end of the wagon tongue.” These wagon weights are 
used as shipping weights and when a car reaches its destination 
it 1s not to be wondered at that the delivering weights sometimes 
show a shortage, which the shipper claims to be due to leaky 
cars. 

It is possible, however, that sufficient attention is not given 
the selecting of cars for bulk grain loading. The agent, in many 
cases, has not the time and, in fact, does not inspect the cars to 
see what the true condition of the car is. He furnishes the 
shipper with a car number, which by chance is standing on his 
siding, and no attention is paid to the condition of the car. The 
shipper very often cares little as to the condition of the car he 
loads, and little assistance can be expected from some of them. 


CAR DEPA] 
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The inspection of grain cars has received a great deal of at- 
tention, and while it is the instruction of all railway managers to 
give them the very best attention possible, it is also understood 
that the only inspection that can be made of grain cars when 
loaded is an examination of the running gear, draft rigging and 
the general outside appearance of the car. The proper time to 
make an inspection is before the car is loaded. Under present 
conditions, as a rule, the only place where a thorough inspection 
can be made is at terminal points, where car inspectors are em- 
ployed. Unless the railways employ car inspectors at their main 
grain loading stations this duty must necessarily fall to the agents, 
who as a rule understand very little of car construction and 
are not thorough and practical car men. 

Even the most thorough inspectors will sometimes fail to 
discover a defect that will cause a small leak when the car is 
loaded and in motion. To overcome and repair such defects 
train crews should be instructed to look out for and report on 
their trip reports such leaks as may have developed on the line, 
as these cannot be located when the car is not in motion. Some 
of these small leaks are caused by grain working out through 
cracks in the siding or flooring or behind the grain strips. The 
lumber that is often furnished for siding and flooring is not 
thoroughly kiln dried, and therefore, shrinks more or less when 
applied to cars and the triangular grain strips do not in all cases 
fit up close to the siding. i 

The following practice should be required in grain car inspec- 
tion, repairing and loading: All grain cars should be selected at 
terminals when possible to do so. These cars should be thor- 
oughly inspected by a competent man, who, after making inspec- 
tion, will attach to the side door of the car a grain inspection 
card, properly filled out and designating that car is ft for grain 
loading. The car must first be inspected for safety. The siding 
should be closely examined on the outside of the car, particu- 
larly behind the buffer block, and should be “hammer tested” for 
loose siding. The roof and side doors should also be closely 
examined from the exterior. The flooring should be carefully 
inspected and particular attention given to the condition over 
the center pins, around the draft bolt washers, and at the posts 
and braces. The lining and grain strips should be examined and 
close inspection given the grain strips to see that they are in 
proper place. The inside of the roof should be examined to as- 
certain if there are any signs of leaking. The side doors should 
then be closed to shut out the light and an inside inspection made, 
and if daylight can be seen the cracks or crevices should be re- 
paired. 

After the cars are placed for loading they should be properly 
coopered, using burlap strips over the joints between the door 
posts and the grain doors, and between the grain doors and the 
floor. After the coopering is done a joint inspection as to the 
condition of the interior of the car should be made by rep- 
resentatives of the shipper and of the railroad company. The 
record of this inspection should be made on a blank, especially 
prepared for this purpose and used as shippers’ acceptance of 
the car. This would eliminate the claim of the shipper that an 
unfit car had been furnished, but would not bind him against 
a legal or just claim. 

The present 2% in. x 214 in. triangular grain strip should be 
changed and made 234 in. x 334 in.. and should be sawed with 
an obtuse angle of not less than 105 deg. This would keep the 
top of the grain strip against the siding, which would prevent 
the grain from working betwcen the grain strip and siding. 

All material used for flooring and siding should be thoroughly 
kiln dried and material partially dried should not be used. 

Train crews should furnish trip reports covering all grain leaks, 
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the original report to be handed to inspectors on arrival at 
terminals. Fe 

The traveling car repairers should be located at the principal 
grain loading stations during grain seasons; one man to look 
after two or three stations or more, as conditions will permit. 
The car repairer must keep a careful and accurate record of 
all cars inspected, their condition and what repairs if any were 
made before the car was given to the shipper. His report must 
indicate the general condition of the car, the condition of the 
siding, particularly behind the buffer block; condition of roof 
and side doors, flooring around draft bolts and center pins, 
and must show the date and station at which inspected. All of 
this information is necessary on each car, not only as a record, 
but also so that the general managers will realize that all cars 
are inspected by an expert inspector before they are carded by 
him and set for unloading. ; 

The writer has had an opportunity to try such a method of 
grain car inspection during several grain seasons. The results 
from the beginning were gratifying. Shippers were satisfied, and 
records of cars inspected were kept in such shape that unjust 
claims could be investigated. The grain season was completed 
with many less claims for leaky cars than ever before. 


INCREASING AXLE LATHE OUTPUT 


By C. L. DICKERT 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


A short time ago it became necessary to greatly increase the 
output of a car axle lathe in order to keep up with the regular 
repair work and in addition to provide the axles for one hun- 
dred new freight cars which were being built at the Macon 
shops. The work of turning new axles was performed in the 
customary manner, on a day work basis, and the lathe turned 
out nine new axles in nine hours. A careful study developed 
that six changes of tools were required in the finishing of each 
axle; in each case the tool had to be carefully set square with 
the work and it required the assistance of a helper and a 
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in place by a vertical shaft or pin which has a shoulder at the 
top of the base plate and screws into a block in the T slot. On 
top of the base plate is a ring about 34 in. high and % in. wide, 
concentric with the center pin. On one side of the base plate 
a lip 14 in. in height is so placed as to center and brace the 
revolving head. This head has a groove to fit over the ring on 
the base plate and is arranged for carrying four tools, each of 
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Quick Acting Driver for Car Axle Lathe. 


which has two set screws. A coil spring is fitted round the 
center pin and raises the revolving head when the clamp is 
released so that it can be swung clear of the shoulder on the 
base plate. With this arrangement the tools can be set with 
considerable less overhang than is required with the ordinary 
tool post and a much shorter tool is used. On a test it has 
been found that the tools will stand feeds and cuts that will 
stall the motor driving the lathe. 

A quick adjusting driver was also designed which has reduced 
the time of chucking and removing the axle from the machine 


Axle Lathe Fitted with a Turret Tool Post. 


long wrench to tighten it sufficiently to take the cut. Con- 
siderable time was also required in clamping the axle in the 
machine. 

As a result of this study a turret type of tool holder which 
will hold four tools, three cutting tools and a roller, was de- 
signed so that the assistance of the helper was dispensed with 
and the output of the lathe was more than doubled. The ma- 
chine is now turning out twenty new 4% in. x 8 in. axles in 
nine hours. The operator is still on the day work basis and 
it is very probable that if he was working on piece work, 
twenty-five new axles would be finished in nine hours, as an 
axle is often finished from floor to floor in twenty minutes. 

The tool holder is simple in its arrangement, and consists of 
a base plate properly shaped to fit in the carriage and held 


Turret Tool Holder for Axle Lathe. 


by three or four minutes. It is shown in one of the illustrations 
and all that is necessary is to slip it over the axle to the proper 
position; when the lathe is started it will automatically grip the 
axle. When the work is finished the driver is released in one 
motion and is slipped back on the overhang of the spindle. A 
spring 1s Provided to hold the grip when the machine 1s run- 
ning without load Two drivers are necessary on the larger 
size axles. A 


NINETY- TON HIGH SIDE GONDOLA CAR 


Developed on the Norfolk & Western and Equipped 
With Specially Designed Six-Wheel Equalized Trucks. 


In view of the serious troubles that have occurred in the past 
with wheels and axles even under cars of 100,000 lbs. capacity 
when carrying the frequent large overload, it has seemed un- 
desirable, except in a few special cases, to place cars of larger 
size on four-wheel trucks. A six-wheel truck must of necessity 


include some form of equalization, and heretofore has usually 
been considered to require a frame with pedestals in which the 
That type of 


journal boxes have a free vertical movement. 
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This drawing shows the construction for a Farlow-Sessions draft gear. 
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amounts of coal and ore that will give a considerable increase 


_ in the percentage of revenue load in a train. 


These cars are of the high side gondola type and measure 9 
ft. 6 in. in width, 6 ft. 6% in. in height and 45 ft. 6% in. in 
length on the inside of the body. This gives a cubic capaci.y 
of 2,829 cu. ft. level full, and 551 cu. ft. in a 30 deg. heap, max- 
ing a total of 3,380 cu. ft. Pocahontas run of mine coal is taken 
at 58.85 pounds to the cubic foot. The first load of coal hauled 


Half Section A-A. 


A Miner draft gear is used on the car. 


Arrangement of Draft Gear on 90-Ton Gondola Car; Norfolk & Western. 


truck is not well suited for freight service, and in designing a car 
of 99 tons maximum capacity on the Norfolk & Western, an en- 
tirely new six-wheel truck has been developed. It permits the 
use of the ordinary 5% in. x 10 in. M. C. B. journal box rigidly 
secured to cast steel side frames which are so arranged as to 
act as equalizers without the application of extra parts. If this 
truck proves to be all that is expected, an opportunity will be 
given for the operation of cars on those lines handling large 


in the car was 95 tons, with some corners not quite filled out. 
The maximum outside dimensions are 48 ft. 474 in. over bumping 
blocks, 10 ft. 4%4 in. to the top of the side of the light car, 11 ft. 
l in. to the top of the brake shaft and 10 ft. 44% in. extreme 
width over the body. The cars are provided with eight small 
drop doors in the floor, which are operated by a simple type of 
winding chain and shaft mechanism. The design is of the con- 
tinuous center sill type. Cross beams or diaphragms are in- 
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Ninety-Ton Gondola Car Mounted on a New Design of Six-Wheel Truck. 
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troduced to prevent deflection of the center sills, which, in a car 
of this length, would prove serious. This results in transmitting 


the load to the sides of the car which carry it, as plate girders, 


Note: The felloming rivets are I ham. repairing $ "holes 
MN rivets in fhe bottom fanga of canter channels 
AN revels ¡y the web of center channels 

MN nets in tha web of body bolsters. 

Ml vets m door plates 

Mit atar rivado $ cham. 


BLUZS"3 Gf long 
L 2b a2p1g 18h" 
Detall Showing Arrangement of Floor Beams. 


to the bolsters, whence it is transferred to the center plates. The 
stakes are on the inside and while interfering to a limited extent 
with lading other than coal, ore, or similar material, have a num- 
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side of the member. It has also been possible, with inside stakes, 
to do away with body cross ties, which are undesirable and form 
a fertile source of repair bills. Inside stakes are of particular 
advantage in this case, inasmuch as they form the means of 
powerful side stiffeners near the top chord angle of the side 
plates. As this car.was designed for use in a dumping machine, 
it will be seen that such construction is necessary. 

Commercial shapes are largely used, special castings being in- 
corporated at a few points only. The center sill consists of two 
15 in. 33 Ib. channels which are continuous for the full length 
over end sills. These are set 12% in. apart with the flanges 
extending outward and a 5/16 in. top cover plate extends con- 
tinuous between the bolsters. The edges of the % in. floor plates 
extend under this cover plate and are secured to the center sills 
by the same rivets. At the double body bolster there is a 14 in. 
plate 38 in. in width, and extending across the car, which forms 
the floor at this point. Between this and the end of the car the 
center sill cover plate is 14 in. thick. At the bolster the center 
sill is reinforced at the top by 3% in. x 314 in. x Y4 in. angles 
arranged as shown in the illustration. The three cross bearers 
each consist of a 3 in. x 2/4 in. x 34 in. angle continuous under 
the center sill and secured to the bottom of the side posts at 
either end. They also include a % in. web plate on either side 
between the center sill and side. This plate is made in two parts, 
the outer end for a distance of 20% in. consisting of an extension 
on the wing or gusset plate which is carried nearly to the top 
of the sides. The remainder is a properly shaped plate which 
extends only to the floor. The joint between the two is made 
with a splice plate 14 in. thick. The top member of the cross 
bearer consists of two 2/4 in. x 2 in. x % in. angles extending 
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Detalls of Bolster Construction on the Norfolk 4 Western 90-Ton Gondola. 


ber of advantages. With outside stakes, the punching of the 
upper flange of the side of the car for rivets detracts materially 
from the strength of the section, this portion being in tension; 
while with inside stakes the rivet holes are on the compression 


between the center sill and the side plate. The floor plates are 
of such a size that the joints come at the cross bearers and the 
edges are riveted to the angles. 

Midway between the cross bearers and also between them and 
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the bolsters are floor beams, consisting of 8 in. 1114 lb. channels 
with the outer ends riveted to the bottom of the side posts and 
the inner ends secured to the center sills through the medium of 
14 in. gusset plates and angles fastened on the webs of the center 
sill channels. The smaller wing or gusset plates are located above 
these floor beams and consist of triangular 14 in. plates about 
28 in. wide at the bottom and about 31 in. high riveted to the 
side posts and secured on top of the floor plates by angles of the 
proper length, the rivets holding the angles also extending through 
the flanges of the channels which form the floor beams. At both 
the floor beams and cross bearers there is a short reinforcing 
angle riveted to the top cover plate of the center sill, which is 
also the floor plate. 

In view of the large weight concentrated at the center plate 
it was necessary to design a bolster of unusual strength and 
rigidity which would properly convey the load from the side 
girders, which carry the greater portion of it. Practically two 
bolsters, set 36 in. apart, have been employed and a large casting 
fitted between the center sill channels connects the two and in- 
cludes the center plate. Each of these bolsters consists of a Y 
in. web plate and a pair of 4 in. x 3 in. x % in. angles at the top. 
Similar angles at the bottom, which in both cases extend only 
from the side plate to the flange of the center sill channel, are 
also used. A % in. plate, 16 in. in width at the center and taper- 
ing to a width of 8% in., extends under the center sill and the 
center plate casting and is riveted on either side to the flanges 
of the bottom angles. At the junction of the side plate and each 
of the bolsters there is a jacking casting, formed to fit around 
the bottom end of the side post and strengthen the construction 
at this point. This gives four jacking points at each end of the 
car. A % in. top cover plate of sufficient width to include both 
parts of the double bolster extends across the car and is secured 
to the side plate by an angle. The side bearings are attached to 
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in length. The vertical joints between these sheets are made by 
14 in. splice plates on the inside, and the double stakes at these 
points are set in enough to allow for them. This plate girder, of 


which the side plates form the web, has a 5 in. x 3 in. x 7/16 in. 


Interior of the 90-Ton Gondola Car. 


angle at the bottom with the flange extending outward, and a 
5 in. x 3% in. x 7/16 in. angle at the top. Both angles are 
continuous for the full length of the car. There are no diagonal 
braces and the plate is stiffened by the 4 in. x 3 in. x 34 in. 
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Six-Wheel Equalized Truck with Journal Boxes Secured to the Side Frames; Norfolk & Western. 


a properly shaped casting forming a bridge between the two 
bolsters and are located at a radius of 3 ft. 94% in. from the 
truck center. 

A large proportion of the load is carried by the sides of the 
car which consist of 14 in. steel plates 87 in. in width and 138 in. 


angles forming the stakes, which are spaced as shown on the 
drawings. These angles continue to the bottom of the side plate 
and are fastened to the cross bearers and floor beams. As before 
mentioned the Wi or gussets of two different sizes form the 
principal source of gines for these girders. 
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The construction at the end is practically the same as at the 


sides. The corner posts, however, are 34% in. x 34% in. x Y in. 
angles. The end sill is of oak 8 in. x 9% in. and the center 


sill channels are cut out at the top sufficient to allow its in- 
troduction. The end sheet of the car extends behind the end 
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supported below the center sills just inside of the truck and the 
train line passes between the two center sill channels for the dis- 
tance between the bolsters. At the bolsters and to the end of 
the car it runs outside of the sills. The brake cylinders are 


located just under the end sill, there being one at either end of 


Truck with Side Bearing Bridge Removed to Show the Hinge Joint. 


sill which is also reinforced by the end posts and the angle to 
which the floor plates are secured. 

The car has a Miner friction draft gear with Miner at- 
tachments. It will be seen that the gear is attached directly 
to the center sills with the usual reinforcing castings on the webs 


Under Side of the New Six-Wheel freight Car Truck. 


and that the coupler yoke passes below the wooden end sill, the 
carrier iron being bolted to the bottom flanges of the center 
sills. The rear casting of the draft gear has a minimum clear- 
ance of lá in. from the extension on the center plate casting. 
The center of the line of draft is 334 in. above the bottom of the 
center sill channels. 

Each car has two sets of brake rigging, including auxiliary 
reservoirs, triple valve, brake cylinder, etc. The reservoirs are 


Side View of the Six-Wheel Truck Complete. 


the car connected to the adjacent triple valve and reservoir. The 
hand brake is located on the opposite side of the car from this 
cylinder and connects to the opposite end of the same brake 
lever. This location of the brake cylinder is somewhat in the 
nature of an experiment and arrangements have been made for 


Top View of the New Six-Wheel Freight Car Truck. 


placing the cylinders between the trucks at about the usual loca- 
tions if the present location should prove unsatisfactory. 

A six wheel equalized truck without pedestals is a novelty and 
has been developed for use on this car by W. H. Lewis, super- 
intendent of motive power and John L. Pilcher, mechanical 
engineer. It consists of a cast steel side frame in two parts and 
of peculiar shape arranged to carry three journal boxes at 4 ft. 
6 in. centers. Directly above one of the journal boxes the cast- 
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ings are arranged for a swivel connection. In these two castings 
the openings for the ends of the bolster and for the group of 
coil springs are spaced at 3 ft. centers from the center axle, 
bringing them 18 in. from the outer axles. One of the illustra- 
tions clearly shows the form and arrangement of the double cast 
steel bolster which carries the center plate. This rests on four 
nests of three double coiled springs each and has an extension 
beyond the side frame to allow the attachment of a bridge which 
carries the side bearing at the center of the truck. This bridge 
is bolted to the bolster extensions. Each group ot springs con- 
sists of three nests of an outside coil of 1% in. diameter wire, 
5 in. outside diameter, with an inside coil of 9/16 in. wire, 2% in. 
outside diameter. The springs work at 40,000 lbs. stress in the 
bar when the car is loaded to a 10 per cent. overload. The free 
height is 11% in. with a total deflection, free to solid, of 13% in. 
The swivel joint in the side frame is so formed as not to give 
any shearing action on the bolt. This arrangement is shown in 
the sectional view through the center of the truck. This view 
also shows that the bolster is not as heavy as it might appear in 
the photograph. There are two 4 in. x 2% in. tees bolted to 
suitably formed lugs on the bottom of the side frames and lo- 
cated midway between each of the pairs of wheels. These take 
the place of sand planks which are not feasible when the bol- 
sters are arranged in respect to the wheels as they are in this 
case. It is possible that these cross ties may be omitted 
altogether. Tests will be made to determine this. 

The brake rigging on each truck is comparatively simple 
and arranged in a manner similar to a six-wheel passenger 
truck. Designs for carrying the brake beams from either the 
side frame or the bolsters have been prepared. The one given 
here shows the former. This truck has been patented by 
Messrs. Lewis and Pilcher. 

The weight of the two trucks alone is 29,800 lbs., and of the 
car complete with trucks is 65,200 lbs., giving a total weight 
with lading, including a 10 per cent. overload, of 263,600 lbs., 
or an average weight per axle at the rail of slightly less than 
44000 lbs. With. a 10 per cent. overload the proportion of 
revenue lading to total weight will be about 75 per cent., and 
it will be over 73 per cent. without the overload. It is expected 
that it will be possible to reduce the weight slightly, especially 
that of the trucks in later cars. 

The entire car has been carefully designed with a vicw to 
ease of manufacture. To this end all plates and shapes are 
laid out for multiple punches, and care has been taken that 
if the plates, etc, come within the customary variations in 
shearing, no reshearing will be necessary. Duplication of parts 
has been carefully considered with good results. 


A STRONG BOX CAR END 


The New York Central & Hudson River is applying a steel 
end to many of its old box cars and expects to specify it on 
new equipment. Ordinary box car construction develops marked 
weaknesses at two points—the draft sills and the ends of the 
car. In repairing and increasing the capacity of some of its 
older box cars the New York Central has found it advisable 
to apply steel underframes. This remedied the difficulty with 
the draft sills and it then became desirable to overcome the 
next most important weakness—the ends. This was accomplished 
by the development of a steel end, as shown in the illustrations, 
and several hundred cars are now equipped with it. The New 
York Central Lines west of Buffalo have also applied it in con- 
siderable numbers. 

The most important advantages are that the greater strength 
of the steel end prevents damage due to the shifting of the 
lading and thus reduces the cost of repairs and of damage to 
the lading, and of the time out of service because of such 
damage. The steel construction is lighter than that of wood; 
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the old style wooden end on a certain class of New York Central 
cars weighed 1,863 lbs.; a better design of reinforced wooden 
end weighed 1,790 lbs.; and the steel end for the same class of 
car weighs 1,607 lbs. No end posts are used with the steel end 


Detalls of Application of Steel End to New York Central Box Cars. 


and the inside length of the car is thus increased by about one 
foot, with a corresponding increase in the cubical contents of 
the car. There is no possibility of the ends becoming loose and 
thus allowing grain or similar lading to leak out, as is so often 
the case with the wooden construction. If the end is seriously 


Steel End As Applied to New York Central Box Cars. 


damaged it has a considerable value as scrap, while the wooden 
end is valueless. 

The end is made in two parts to facilitate erection on the rip 
tracks or where an overhead crane is not available. If desirable 
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Steel End Applied to Experimental Steel Box Car; New York Central & Hudson River. 
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the two parts may be riveted together in advance if it is desired 
to apply them at shops where there is a good crane service. 
The two-part end has the additional advantage of reduced ex- 
pense for replacement if one-half should be seriously damaged 
and need renewal. Since the lower half of the end is usually 
subjected to the greater punishment due to shifting loads it is 
made slightly heavier than the upper half, being 14 in. thick, as 
compared to 3/16 in. for the upper half. The reduction in thick- 
ness of the upper half is estimated to save about 300 lbs. in 
the weight of the car. The tower half of the end is said to be 
equivalent in strength to a flat steel plate 7% in. in thickness. 

One of the illustrations shows the application of the end to 
a wooden box car, while another shows it applied to the all-steel 
box car which is being experimented with on the New York 
Centrai. When applied to a wooden car, the lower edge of the 
end is flanged and fits under the floor plank, effectually preventing 
any possibility of leakage of grain at the end. The manner in 
which the end is tied by a 11 in. rod to the combination casting 
which forms a pocket for the foot of the post and braces is also 
shown on the drawing. The door ts manufactured by the Im- 
perial Appliance Company, Chicago. 
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FREIGHT CAR TRUCK EXPERIMENTS* 


About the middle of the year 1910 the American Steel Foun- 
drics reported the results of a series of tests on square and loose 
freight car trucks made by Professor Endsley of Purdue Uni- 
versity at the company’s plant at Granite City, IH. These tests 
were described in the American Engineer and Ratlroad Journal 
of May, 1911, page 192, and while they presented interesting data 
it was shown that further tests on tracks of different character- 
istics would add greatly to its value. The first set of tests was 
made on a special track consisting of a sharp incline, having a 
drop of about 36 ft., followed by a short tangent of 30 ft., then 
by a 22 deg. curve 303.3 ft. in length, the outer rail being raised 
45% in., followed by another tangent of 257 ft. and ending in an 
incline with a vertical rise of 20 ft. The curve had a rise of 3 ft. 
1034 in. in its length and the tangent following of 11.73 feet. 

The second set of tests was conducted during the summer and 
fall of 1911 at the Granite City plant by Professor Endsley. Six 
tracks were used in the tests as follows: 

A tangent 591 ft. long, running out from the incline having a 
drop of 36 ft. At the outer end of this track there was another 
incline. | 

Two tracks of 3 deg. curvature and 450 ft. long with a tangent 
of 28 ft. at both ends of each track. One track was laid with 
new 75 lb. rails and had a radius of 1,910 ft.; the other with 
badly worn old 75 lb. rails having a radius of 1,910 ft. 534 in. 

Two tracks of 6 deg. curvature and 420 ft. long with a tangent 
of 25 ft. at one end of each track and 178 ft. at the other. These 
were laid as above with new and old 75 Ib. rails; the new rails 
had a radius of 954 ft. 93% in. and the old ones a radius of 955 
ft. 3 in. 

A track of 12 deg. curvature, 250 ft. long, with a tangent of 25 
ft. at the outer end and 330 ft. at the inner end. This track was 
laid with 75 1b. new rails and had a radius of 478 ft. 

The gage of the tangent, the 3 deg., and the 6 deg. tracks was 
4 ft. 813 in. and that of the 12 deg. track was 4 ft. 9 in. 


TRUCKS TESTED, 


The tests were conducted on an arch bar truck and an An- 
drews side frame truck. The arch bar truck conformed closely to 
standard practice in its design and details of construction, and 
was the same as truck B used in the previous tests. weighing 
22,886 Ibs. 

The Andrews side frame truck was of standard design with 
the exception of a heavier cast-steel bolster which brought the 


*Abstracted from Professor Endsley's the American Steel 


Foundries. 


report to 
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weight of the truck, with 650 Ibs. wheels, up to 12,034 Ibs., which, 
with the cast-steel block gave a total weight of 22,400 lbs. A 
13-in. channel was used as a spring plank and was fastened to 
each side frame by eight tapered bolts instead of being riveted, as 
is customary. The truck was tested both with and without these 
bolts. When the bolts were removed, the side frames were 
spaced apart the proper transverse distance by a boss on each 
end of the spring plank, which fitted into recesses drilled in the 
center of the spring seat of each side frame. These two condi- 
tions are called the square and loose trucks. 


TRUCK WHEELS. 


Thirty-two different wheels were used in such combinations as 
to make ten sets. In seven sets cast iron wheels were used while 
the Davis cast-steel wheels were used in the other three. New, 
medium new and old wheels were used so as to obtain as wide 


Resistance - Lbs. Per Ton. 


Degrees- Curvature. 


Fig. 1—Resistance Curves With Different Conditions of Wheels 


and on Various Curves. 


The 


a Variation in wheel conditions as is met with in practice. 
wheel sets were made up as follows: 


Set A:—New cast iron wheels ground to M, C. B. standard contour and 
of the same diameter. 

Set B:—Non-mated new cast iron wheels, one pair measured 1% in. dif- 
ference in circumference and the other pair !4 in. 

Set C:—Davis cast steel wheels, M. C. B. contour, exactly mated. 

Set D:—Medium new cast iron mated wheels. 


Set E:—Same as Set D except that one diagonal pair of wheels were 
interchanged making the wheels unmated and the circumference of the 


wheel on ore side % in. greater than on the other. 

Set F:- Old cast iron mated wheels. 

Set G:--Old cast iron non-mated wheels. 
9:16 in. in the circumference of one pair and !, in. in the other. 
large wheels were on the same side of the truck. 

Set H:—Medium old cast iron non-mated wheels. One pair was mated 
and the other had a difference of 34 in. in circumference. 

Set I :— Specia] „ted Davis cast steel wheels, made with height of 
Range M in. and i no coning on the treads. 


Set J:—Same goth y except for a very slight non-mating. 
ET: 


There was a difference of 
The 
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RESULTS OF TESTS, 


The method of testing was the same as in the first tests; also 
the determination of velocity and resistance in pounds per ton. 

Tests to the number of 184 were made with the Andrews side 
frame truck and 146 with the arch bar truck. One of the prin- 
cipal objects of the tests was to obtain sufficient data on which to 
establish a conclusion as to the effect of different degrees of 
curvature on frictional resistance. The curves in Fig. 1 were ob- 
tained by finding the average resistance in pounds per ton for all 
truck and wheel conditions for new, medium new and old wheels, 
as recorded on the Andrews side frame truck. The straight line 
for all wheels which was established from the results from ten 
different sets of wheels, conforms to the generally accepted 
theory that the frictional resistance, for average operating condi- 
tions, increases in direct proportion to the degree of curvature. 
The only exception to this was the position of the point on the 
3 deg. curve which was lower than that shown in the diagram. 
This may be due to the fact that the conifg on the wheels keeps 
the flange out of contact with the rail, thus reducing the friction 
due to curvature up to about the 3 deg. curve, but at some point 
between the 3 deg. curve and the 6 deg. curve, the difference in 
length of the two rails is so great that the effect of coning is 
overcome. 

The new and medium new wheel curve was obtained from tests 
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Fig. 2—Resistance Curves of All Wheels on 
Old and New Rails. 
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with the corner of the new rail at a point farther in advance of 
the point of contact of the tread of the wheel and the top of the 
rail than it would on a rail which has the corner worn away. 
In this way a greater flange friction would result, due to this in- 
creased leverage. 


INFLUENCE OF WHEEL CONDITIONS ON TRUCK RESISTANCE, 


The condition of the flanges and the tread of a set of wheels 
has quite an influence on the frictional resistance of a truck, re- 
gardless of its type. Table I shows to what extent the frictional 
resistance was affected by wheel contours. The sets of wheels 
are divided in five groups, as follows: Mated wheels (Sets A, 
C and D); non-mated new and medium new (Sets B and E); 
non-mated old (Scts F and G); non-mated medium old (Set H); 
and special, no coning (Sets I and J). 


Taste I.—Averace RESISTANCES FOR DIFFERENT GROUPS OF WHEELS. 
Wheel Set. 
ES ER 


Track. -— — wee YE 

A-C-1) B&E F&G H I&J 

Tangent ............. 6.9 7.53 12.82 9.96 14.25 
3 deg. curve......... 8.43 7.99 19.50 14.08 21:27 
6 deg. curve......... 10.40 11.43 30.03 20.22 33.79 
12 deg. curve......... 20.10 25.20 37.70 28.16 45.97 


From these values it is obvious that the condition of the mating 
and of the contours of the wheels has a very important bearing 
on the friction resistance of a truck. The flanges and treads of 
the frst two groups of wheels were in good condition. The 
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3—Resistance Curves of New and Fig. 4—Resistance Curves With Old Wheels 


on New and Old Ralls. 


New Ralls. 


made with sets A, B, C, D, E and Jl. Thus it is seen that when 
only good wheels are used the line is curved downward. 

The curve shown for old wheels represents the relation that 
existed between the frictional resistance and degrees of curva- 
ture when the worst set of wheels were used, namely, Set F. 
This line curves in the opposite direction from that for new and 
medium new wheels. 


INFLUENCE OF OLD RAILS. 


The method of testing the old rails was the same as the new, 
so that the results are comparable. The curves shown in Fig. 2 
were plotted from an average of all runs for all wheels used on 
the Andrews side frame truck and only on the 3 deg. and 6 deg. 
tracks. The per cent. increase of friction of the old rails over the 
new on the 3 deg. curve was 21.7 and on the 6 deg. curve 7.9. 

Fig. 3 shows resistance for wheel sets A, B, C, D, E and H. 
The increase of friction of the old over the new rails on the 
3 deg. curve was 20.8 per cent. and on the 6 deg. was 25.6 per 
cent. 

Fig. 4 was plotted the same as Figs. 2 and 3, but the worst set 
of wheels was used. This difference between the resistance due 
to curvature on old and new rails when old wheels are used may 
be caused by the high flange of the old wheel coming in contact 


three remaining groups produced considerably more friction, due 
to the high and sharp flanges and to the absences of coning. 
From these results it is entirely obvious that the wheels should 
have as nearly perfect contours of Hanges and treads as is prac- 
ticable and that the wheels should be mated. 


COMPARISON OF SQUARE AND LOOSE TRUCKS, 


The Andrews side frame truck was tested in both the loose and 
the square condition and the following diagrams were plotted 
from these tests. All of the ten sets of wheels were used. Fig. 
5 shows resistance for all wheels tested on the new rails. The 
resistance curve for new and medium new wheels (sets A, B, C, 
D, E and H) are shown in Fig. 6. From Fig. 5 it will be seen 
that the saving in favor of the square truck varies from 3.54 per 
cent. on a straight track to 30.47 per cent. on a 12 deg. curve, and, 
taking 4 deg. as the average main line curve, the saving is 20.72 
per cent. in favor of the squared truck, which checks very closely 
with the 1911 report. 


EFFECT OF HOLDING TRUCK OUT OF SQUARE. 


The arch bar truck, as already mentioned, was so constructed 
that it could be held out of square any desired amount. The 
average resistance for all wheels used in these tests, which were 
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sets A, D, E and F, and for all runs made on each track and for 
each amount the truck was held out of square was plotted and 
certain points in the curves are compared in Table II. It will be 
noted that on the tangent and on the 6 deg. and 12 deg. curves 
there was a decided change at 0.8 in. and that on the 3 deg. 
track this break occurs between 0.4 in. and 0.8 in. 


Taste JI.— AVERAGE RESISTANCE FOR ALL WHEELS AND RUNS FOR 
ArcH Bar Truck. 


Amount Truck Was Held Out of Square (Inches). 


Track. 
0 0.4 0.8 1.2 1.6 2.0 2.4 
Tangent .......... 11.25 13.25 14.75 20.00 25.50 31.25 36.75 
3 deg. curve...... 15.75 16.00 19.60 23.25 28.06 30.75 34.40 
6 deg. curve...... 21.75 22.50 23.40 27.25 31.00 34.75 38.50 
12 deg. curve...... 24.00 25.80 27.75 30.75 33.75 36.75 40.00 


USE OF WINTER AND SUMMER OILS. 


Tests were also made to determine the frictional resistance due 
to the use of winter and summer oils. They were made in the 
first week in November. The Andrews side frame truck with 
mated Davis cast steel whecls was used; the truck was square 
and was run on a tangent track. The analysis of the oil was as 
follows: 


Summer Winter 
Oil. Oil. 
Flashing point (degs. F.)......................o.ooo om... 386 240 
Burning point (degs. F.)..................o.oooooocoo.. 420 317 
Specific gravity (Baume)...............oooooocoonooron... 21.5 24.5 
Loss at 100 deg. F. for 3 hours............... ooo... ... 0.001 0.017 
Ash Cper cent) hut eae ica cated Sats Say eee RE 0,05 0.03 
Cold test (degrees at which it flows).................... 55 32 
Viscosity at 350 deg. F. (time in seconds for 100 c. c. to 
flow from Dudley pipette)............o.o.o.oooooooooo o... 39 34 


One hundred and forty-six tests were made and the average 
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Fig. 5—Resistance Curves of Loose and Square Trucks for All 
Classes of Wheels. 


resistance for the summer oil was taken at 14.77 lbs. per ton and 
8.41 lbs. per ton for the winter oil, the average temperature for 
the former being 41 deg. F., and for the latter 48 deg. F. 


CONCLUSIONS. 

From the experiments made the following conclusions seem to 
be jubtified : 

First. The curve friction of a freight car truck is almost di- 
rectly proportional to the degree of curvature. If the wheels 
under the truck are new and in good condition, the increase of 
frictional resistance due to curvature is not so great on the flat 
degrees of curvature as it is on the sharp degrees. If the wheels 
under the truck are old and have flange heights approaching 
M. C. B. limits, just the reverse is true; that is. with old wheels 
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the increase of frictional resistance due to curvature is greater 
for flat degrees than for sharp degrees of curvature. 

Second. The frictional resistance of a truck equipped with 
wheels of average contour on new rails is from 10 to 25 per cent. 
less than for the same wheels on old rails. In the. case of high 
flanges, on old wheels, however, this statement does not hold 
true. 

Third. A truck equipped with old wheels and high flanges 
gives a frictional resistance of approximately 100 per cent. higher 
than that given when the truck is equipped with new wheels. 
The wheels should be exactly mated in order to give least re- 
sistance. The coning on the wheels is of great value in reducing 


the flange friction on low degrees of curvature. 
Fourth. 


A truck constructed so that it will not get out of 
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Fig. 6—Resistance Curves of Square and Loose Trucks With New 
and Medium New Wheels. 


square will have less friction both on a tangent and on any degree 
of curvature than a truck that does not remain square. 

Fifth. While the experiments with the winter and summer oils 
were not carried as far as they could have been, the results show 
that when the atmospheric temperature is from 40 to 50 deg. F. 
a truck lubricated with winter oil had about 43 per cent. less fric- 
tion than one lubricated with summer oil, all other conditions 
being equal. 

The Illinois Central furnished the wheels and axles and the 
Missouri Pacific the old rails used on the 3 deg. and 6 deg. 
tracks. L. W. Wallace, assistant professor of car and locomo- 
tive design at Purdue University, and L. C. Farquhar assisted 
Professor Endsley. A more detailed report of the tests will 
shortly be published by the American Steel Foundries. 


VALUE OF RaiLways.— According to the estimates of the na- 
tional wealth of the United States by the Bureau of the Census, 
the capital value of the railways (cost of road and equipment) 
increased but little more than half as fast as the capital value of 
all property from 1890 to 1904. 


SOUTHERN Corron MANUFACTURERS.—Statistics of the Census 
Bureau issued Aygust 31, 1912, indicate that the cotton-growing 
states used 2,712 622 bales for manufacturing purposes as against 
2,655,049 in all e other states of the union. The number of 
spindles iNCTeas j by about 500,000 over that operated the 
previous yeap, © 


SEMI-AUTOMATIC NUT TAPPER 


A new, ten-spindle 114 in. semi-automatic nut tapping ma- 
chine has been perfected by the National Machinery Company, 
Tiffin, Ohio. While somewhat similar to the 1 in. six-spindle 
machine designed by the same company, it embodies certain 
improvements, notably the gear box, which permits a rapid 
change of the spindle speeds at the operator’s will and while 
the machine is running. This gear box takes the place of the 
removal and substitution of gears which was previously neces- 
sary. It is believed that the ease with which changes can 
be effected will prompt the operator to reduce the spindle revo- 


lutions as the taps are ground and the cutting teeth reduced. 
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Ten-Spindie Semi-Automatic Nut Tapping Machine. 


in number, so that there will be little or no idle tapping time— 
taps running free in the nut after it is tapped—which tends -to 
reduce maximum output. 

The spindles are raised and lowered by cams. Through this 
automatic spindle movement, the machine sets the pace of the 
operation, and the operator can devote his entire energy to 
feeding. Trials have demonstrated that operators have no 
trouble in meeting the uniform pace set by the machine 
throughout a working day. This method of raising and lower- 
ing the spindles also tends to prolong the life of the taps, as 
the spindle descends gradually, and the tap is not subjected to 
sudden and excessive torsional strains. The cams have three 
steps, and by shifting the cam shaft, the resting time of the 
spindles when raised can be altered to meet the needs of the 
operator for feeding. 

The spindles are close together—the ten spindles being with- 
in a space of 69 in.—which facilitates feeding, and enables the 
operator to successfully handle ten spindles without covering 
much floor space. The machine has sufficient range and power 
to tap two nuts of the smaller sizes on all spindles sim- 
ultaneously. 


NEW DEVICES 


The nut holders are of simple design. The nut guides are 
chilled plates of wedge shape, held in position by toe clamps. 
The guides are backed by stationary lugs of corresponding 
angle on the feed table, thus making the guides rigid and in- 
suring the parallel position of the guide faces. The guides have 
no tendency to shift or spring, and there is, therefore, freedom 
from binding of the nuts when feeding. 

Openings are provided in the nut pans through which the 
operator can empty the taps in boxes or kegs set beneath the 
tapper. This machine will handle either rough hot pressed, 
or cold punched nuts. 


NEW DESIGN OF JOURNAL JACK 


A 15-ton, ball bearing jack, especially designed for use in 
connection with the inspection, removal, or replacement of 
journal brasses in freight and passenger cars, or for any serv- 
ice where a short, light, powerful jack is required, has been 
perfected by the Duff Manufacturing Company, Pittsburgh, Pa. 

These jacks are said to be very easy operating. because of 
the large ball bearings which carry the load, and the fact that 
all parts are machine finished. The steel gears have machine 
cut teeth and are heat treated. They are self-lubricating, the 
interiors being packed with semi-fluid grease in which all mov- 


New Ball Bearing Journal Jack in Operation. 


ing parts revolve. A new positive stop is used, which prevents 
the lifting bar from running too far out of the jack, and acci- 
dents from this cause are impossible. The load is raised on 
the downward movement of the lever. 

An adjustable wheel-holding device holds the wheel firmly 
on the track while the journal box is being raised, and does 
away with the necessity of wedging down the wheel, or of 
using a plate or strap, can be furnished if desired. 

These jacks are light for their capacities, weighing only 28 
lbs. without the wheel-holding device, and 33 lbs. with it. 
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LOCOMOTIVE LINK MILLING MACHINE 


The Newton Machine Tool Works, Philadelphia, Pa., has re- | 


cently arranged its standard No. 2 vertical milling machine to make 
it suitable for milling the valve gear links of locomotives, or other 
work on arcs of similar radii. This type of milling machine has 
been in successful use on heavy work for a number of years, and 
the attachment for links is so arranged as to not materially 
interfere with its use on straight work. The spindle has a double 
taper bearing, the large end of which is approximately 4 in. in 
diameter. It revolves in bronze bushed cap bearings in the 
saddle, which has square locked bearings on the upright. The 
vertical adjustment of the spindle is controlled by a hand wheel 
and the drive is through a sleeve bevel gear direct from a three- 
step cone pulley or through the back gears. The feed is operated 
from a small cone on the end of the main driving shaft which 
is belted to a similar cone on the back of the machine and the 
motion is transmitted to the worm shown in the illustration. A 
set of tumbler gears control the direction of the traverse of the 
table. The bed is moved in and out by a hand-operated ratchet 
The distance from the center of the spindle to the upright 
is 16% in. and the clearance from the end of the spindle to the 
top of the work table is 14 in. The upper table, as equipped 
for link milling, is 22 in. x 31 in. in size. It has a 24 in. travel 
by hand and sufhcient cross travel to permit of machining links 
of from 18 in. to 60 in. radius. 

A substantial, rigid knee has been attached to the bed of the 
original machine which supports an extension from the table. 
This extension carries the adjustable radius block. It is 
fastened to the knee and moves with the table. The clamping 
plate to which the links are secured is held to the saddle by a 
dovetailed swivel clamp which has a pin bearing in the saddle. 
thus permitting the swivel motion; the in-and-out movement is 
provided by the broad dovetail. 


lever. 


not 


A taper shoe is arranged for 
clamping this plate to the saddle when desired. 
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REVERSING MOTOR DRIVE FOR PLANERS 


The idea of applying direct connected reversing motors to 
planers has been in practice for some eight or ten years, although 
it has been more or less of an experiment up to a year or so 
ago. The use of this form of drive, even in the first stages of 
its development, showed that it possessed many advantages over 
the usual methods of reversing through clutches or belt shifters. 
Not only is an economy effected in the consumption of power 
through the application of the principle of direct connected in- 
dividual operation, but the maximum cutting speeds are sustained 
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Vertical Milling Machine with Attachment for Machining Locomotive Links. 


A lower cutter arber support has been provided on the machine 
and is hinged on one side, so that it may be swung out of the 
way if desired. The device customarily used for holding links 
Is so arranged as to clear this arbor support. The machine 


weighs about 13,000 Ibs. and occupies an actual floor area of 
6: Ex 3 Té 


SMOKE CONSUMERS.—The report of the building inspector of 
Louisville, Ky., shows that during the fiscal year 1912, which 
terminated August 31, 100 boilers with smoke consumers were 
installed. The inspector states that practically all of the permits 
issued were for high-pressure boilers suitably equipped with 
approved smoke consumers. 


uniformly, the acceleration is more rapid on the return travel, and 
an increased production is possible. 

The effective performance of this drive has created a demand 
that has warranted exhaustive study and tests by manufacturers 
in developing it for commercial purposes, and the General Electric 
Company, Schenectady, N. Y., has recently placed on the market 
a reversing, adjustable speed, direct connected motor drive that 
has been carefully tested and tried out in service. 

Probably the most interesting application of this drive to ma- 
chine tools is to planers, but the application to other types of 
machine tools ha roved practical, and it is now used to drive, 
screw, Worm pack driven slotters, turret lathes, wire and 
tube drawing y sy and other classes of machine tools usually 
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reversed through clutches or shifting belts. The motors are 
mounted any place on the machine or floor convenient for me- 
chanical connection. They are of the standard commutating pole 
type up to and including 100 h. p. planer rating. The combina- 
tions of speeds obtainable allow the motor, in the majority of 
cases, to be coupled direct to the driving shaft of the machine. 
The control consists of a contactor panel and master switch. 
The former is usually mounted on the side of the planer housing, 


Reversing Motor Drive on a Large Planer. 


or in any convenient place on other machine tools to which the 
drive may be applied. It is made up of eight contactors, similar 
im appearance to a series contactor, but actuated by shunt, series 
or differential coils in such a manner as to eliminate electrical 
disk interlocks. An additional precaution is taken by using 
mechanical interlocks to prevent the possibility of short circuits. 
The panel, field rheostats and all accessories are enclosed in a 
cast iron box, the cover of which is hinged, so that, when swung 
open, the contactors are easily accessible. The box itself is 
pivoted in order that the rear of the panel may be swung into 
view for inspection when required. The field rheostat handles 
are brought out through the cover of the enclosing case and are 
plainly marked “cut” and “return.” The pointers of these handles 
traverse a blank ring, which can be marked or graduated for 
cutting and return speeds in feet per minute. 

The master switch is usually mounted on the side of the planer 
bed, or in other convenient place. This switch is of simple design, 
containing only four contact fingers, two forward and two reverse, 
one being used in common for both directions, and three segments 
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The master switch is operated by dogs on the planer table in 
much the same way as is now employed for shifting the belts. 
A special double pole circuit breaker is also supplied, which 
provides for minimum voltage and overload protection. In case 
the breaker opens or current fails, it automatically stops the 
motor, preventing the platen from coasting off the ways. 

By virtue of the commutating pole design of the motor, starting, 
stopping and reversing are accomplished with sparkless com- 
mutation. In order not to brake dynamically from high speed 
in one violent step, means have been taken to accomplish this 
in three distinct steps, braking down slowly from high speeds 
and then quickening the brake action at lower speeds. This 
feature, in addition to quickening the brake, will be recognized 
as a decided advantage in the maintenance of the machine. A 
noteworthy point in connection with the operation of this drive is 
that the planer table reverses extremely close to a line at the 
end of the cut. 

The cutting and return speeds are entirely independent of 
each other, so that it is possible to use the slowest cutting speed 
and the highest return speed, or vice versa, in any combination 
uot exceeding four to one. with 35 to 70 cutting speeds and 
the same number of return speeds. 

The saving obtainable by applying power direct to machine 
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Arrangement of Contactor Panel for Reversing Motor Drive. 


tools is considered as the amount of friction load that has thus 
been eliminated. This often reaches as much as 50 per cent., 
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Machine. Size 
—- +=, Type Motor. Input. Cut. 
Type. Size. Drive. MiP Amp. In. 
Planer 36 in. x 10 ft. Belt 10 33 Y x ve 
Planer 36 in. x 10 ft. Reversing 10 51 y x ve 
Planer 36 in. x 10 ft. Belt 10 38.5 14 xA 
Planer 36 in. x 10 ft. Reversing 10 56 14 xX Ye 
Plan 72 in. x 22 ft Belt 40 95 {x Ye] 
er . á ‘ ) 1 x wf 
I 
Planer 72 in. x: 22 it. Reversing 35 120 1 : | 
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on the drum, all of liberal proportions. Its sole function is to 
close the shunt coil circuits of the forward and return line con- 
tactors. The motor field is entirely external to the master switch. 


Not Cutting. Cutting. Return. Cut. 
AE a is pa, Total 
Ft. per Time. Ft. per Time. Ft. per Time. Cycle. 


Stroke. Min. Sec. Min. Sec. Min. Sec. Sec. 
8 ft. 6 in. 31.9 16 28.3 18 72.8 7 25 
£ €. 63m: 53.2 9.6 52.7 9.8 91 5.6 15.4 
8 ft. 6 in. 33.3 15.4 28 18.2 72.8 7 25.2 
8 ft. 6 in. 53.7 9.5 53,2 9.7 91 5.6 15.3 
10: ft) 1 19: 22.9 26.4 1734 35.4 59.3 10.2 45.6 
10 ft. 1 in. 34.8 17.4 34.4 17.6 75.7 8.2 25.8 


yet it is in reality only a small part of what may be realized, 
as proved by numerous tests. A belt driven planer, or other 
machine, of approximately 10 horsepower capacity, running at 
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a cutting speed of 25 ft. per minute, will drop in speed 21% to 
5 ft. per minute, or 10 to 20 per cent., while cutting to a value of 
10 horsepower, if this approaches the carrying capacity of the 
belt, due to size, speed or slackness. If the cutting speed be 
increased by 50 per cent. with the same depth of cut and feed, 
the speed will fall while cutting to nearly what it was originally, 
the power input increasing only slightly or to the limit of the 
belt capacity. The maximum slip will be reached when the 
machine is stalled, the power input remaining approximately con- 
stant and the Icss being entirely due to friction from belt slippage 
This slippage lcss is demonstrated in the tabulation of tests made 
with a recording ammeter and given on page 47. The motors 
used were all 230 volt. The speeds noted are average feet per 
minute for complete cutting and return strokes. 


HYDRO-PNEUMATIC ACCUMULATOR 


Accumulators are a necessary adjunct to hydraulic riveters, 
presses, punches, etc. While the heavily weighted type are the 
simplest and are generally used, it occasionally happens that their 
size and weight are a serious consideration. This is especially 
true when the tools are to be located on the upper floors of a 
building. 

For use under any conditions that make a weighted accumu- 
lator undesirable, the Watson-Stillman Company, New York, has 
designed and perfected a hydro-pneumatic accumulator which, it 


Arrangement of High and Low Pressure Accumulator. 


is claimed, will satisfactorily perform all the functions of the 
weighted type and in addition will provide two pressures, a high 
pressure of from 300 to 6,000 lbs., as desired, and a low pressure 
for effecting that part of the stroke which is made against no 
resistance. The operating valve used in connection with this 
system requires no more wheels or levers than the ordinary valve 
and the change from low to high pressure is made automatically 
at the instant the ram encounters a resistance which the low 
pressure cannot overcome. 

This type of accumulator is shown in the illustration. In the 
center is a large steel tank kept partially filled with water by the 
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low pressure pump, the operation of which is controlled by the 
hydraulic governor shown at the left of the tank. By its action, 
when the water reaches a predetermined level in the tank, the 
pump is stopped and when it falls below this level the pump is 
started. Above the water an air pressure of 180 to 200 lbs. is 
maintained by the compressor shown at the extreme left. The 
low pressure feed main is tapped into the bottom of this tank and 
the water is forced through it by the pressure of the air. 

The air pressure is also piped to the accumulator proper and 
by the force it exerts on a piston in the large cylinder at the top, 
it balances the higher pressure from the hydraulic pump acting 
on the piston in the small cylinder at the bottom. The areas of 
these pistons are inversely proportional to the pressures on them. 


- The operation of the regular high pressure hydraulic pump is 


controlled by the governor shown on the front of the accumulator, 
in the same manner as the low pressure pump is controlled. The 
pumps are operated only when their supply is required and there 
is no waste of power as high pressure is not used when low 
pressure suffices. This type of accumulator can be used for high 
pressures only by omitting the low pressure pump and its con- 
nection to the air tank. 


HORIZONTAL MILLING MACHINE TESTS 


For the past 11 years Alfred Herbert, Limited, machine tool 
builders, of Coventry, England, have maintained a special shop 
for the purpose of trying out new forms of machine tools. One 
of these tests on a horizontal milling machine was described by 
P. V. Vernon in a paper read before the Manchester Association 
of Engineers, November 23. The machine had the following 
general characteristics: 


Longitudinal feed............ 42 in. Number of speedas cc soso 16 
Transverse feed ........... 13% in Range of speeds........ 16.4 to 427 
Vertical: Le cd: Sari alas 21 in Number of feedsS........o..o..o.. 18 
Diameter of single pulley....16 in Range of feeds (inches per 

Speed of pulley......... 400 r. p. m MINDS) — Ada ara to 2213 
Belt speed ....... 1,675 ft. per min Weight of machine....... 8,652 lbs. 
Maximum gear ratio.......24.4 to 1 


The machine was driven by a 30 horsepower d. c. motor, 
which would stand 20 per cent. overload for two hours. In a 
test with a 31%-in. high speed, 8-tooth cutter, milling an 8-in. cast 
iron block at 70 ft. per minute (cutting speed), the largest 
amount of metal removed per horsepower minute was 1.78 cu. in. 
and the least was 1.04 cu. in. On a test with a 41%-in. high speed, 
10-tooth cutter on a cast iron block 8 in. wide at a cutting 
speed of 70 ft. per minute, the greatest amount of metal removed 
per horsepower minute was 1.84 cu. in. and the least was 0.86. 
In another test on an 8-in. mild steel block with a 414-in. high 
speed, 10-tooth motor running at 70 ft. per minute, the maximun: 
net horsepower obtained was 42.1 and the least 249. The great- 
est amount of metal per horsepower minute removed was 0.74 
cu. in. and the least 0.57. The machine failed while operating 
a 41/-in. cutter 9 in. long and the defects were noted. After 
correcting these defects a final test was successfully made with 
a 4'4-in. high speed steel cutter 9 in. long carried on a 2-in. 
arbor. The cutter had 10 teeth and the angle of the spiral was 
2634 deg., the cutter being run at 70 ft. per minute. In the 
conclusion, Mr. Vernon made the following generalizations : 

A 5-im. double belt driving a 16-in. pulley at a speed of 400 
r. p. m. (100,531 sq. in. of belt per minute), geared to drive a 
4'4-in. cutter at 70 ft. per minute, is able to remove as much as 
48.1 cu. in. of cast iron, and 24.31 cu. in. of mild steel in a minute. 

2,090 sq. in. of double belt passing over a pulley in a minute 
will remove 1 cu. in. of cast iron on a milling-machine. 

4.135 sq. in. of double belt passing over a pulley in a minute 
will remove 1 cu. in. of mild steel on a milling-machine. 

A 4%-in. cutter on a 2-in. arbor, running at 70 ft. per minute, 
is capable oí removing at least 3.63 cu. in., and possibly as much 
as 6.01 cu. in. of cast iron, and at least 2.125 cu. in., and possibly 
as much as 3.03 cu. in. of mild steel per minute for each inch 
of width up to 8 in, and at any depth of cut from 0.24 in. 
to 1.1 in, 


The Chicago, Milwaukee & Puget Sound hereafter will be 
operated as the Puget Sound Lines of the Chicago, Milwaukce « 
St. Paul. 


A $5 gold piece was given, as a Christmas present, to each em- 
ployee of the Interborough Rapid Transit Company, New York 
City, who received less than $110 a month. 


Schools of telegraphy have been established by the Western 
Union Telegraph Company at its offices in a large number of 
cities, so that all employees may have the opportunity of learning 
the art. 


A competition for the best letter of not over 250 words on 
“Safety First” has been announced by the St. Louis & San Fran- 
It is open to all women in the families of Frisco em- 

Prizes of $10, $5 and $2.50 will be awarded. 


The San Pedro, Los Angeles & Salt Lake announces that a 
small open gasolene motor car, with accommodations for about 
eight passengers and a small quantity of light baggage, has been 
put in service on the St. Thomas Branch from Moapa (Nevada) 
to St. Thomas, about 20 miles. 


CISCO. 
ployees. 


From a statement of casualties issued by the Central Safety 
Committee of the St. Louis & San Francisco for the month of 
November, 1912, as compared with the same month in 1911, it 
was shown that the casualties decreased from 464 to 334, or 28 
per cent., and the casualties to employees from 399 to 257, or 36 
per cent. 


To remove temptation as far as possible from the employees 
of the Chicago, Burlington € Quincy, that road has issued an 
order prohibiting the men from cashing their pay checks in 
saloons. Arrangements have been made with the local banks to 
keep open the evenings of pay days to accommodate the men. 
One saloonkeeper in Aurora is said to have cashed over $15,000 
worth of checks in a single night. 


A bill has been introduced in the lower house by Representa- 
tive Raker, requiring the interstate roads to equip locomotives 
with headlights of not less chan 1,500 c. p. measured without 
the aid of a reflector. The law does not apply if the headlight 
equipment shall fail on a trip provided it can be shown that it 
was in good order when the trip was begun. The penalty is 
from $100 to $1,000, and every day will be considered a separate 
offense. 


A good illustration of the type of men holding responsible 
positions on our railways and the training that they have re- 
ceived was shown by an event that occurred on the Denver & 
Kio Grande recently, The engineman and fireman of a special 
train on which A. P. Anderson, the general superintendent, and 
N. A. Williams, superintendent, were proceeding to Salt Lake 
City, had been on duty 16 hours. Rather than delay the trip Mr. 
Anderson and Mr. Williams donned the engineer’s and fireman's 
overalls and carried the train through without any mishap, al- 
lowing the engine crew to rest in the superintendent's car. 


A conference is being held in New York City between a com- 
mittee representing the eastern railways and the leaders of the 
locomotive firemen concerning the increase in firemen’s wages. 
At one of the recent meetings the firemen withdrew their de- 
mand for time and a half for overtime and modified their de- 
mand for extra firemen on all engines. It has been stated that to 
meet the original demand of the firemen would cost the roads 
interested $20,800,000 a year, and under the changed terms of 
the demand it would still be large. about $15,134,000, which 
would be 56 per cent. of the firemen’s present wages. 
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A settlement has been reached between the striking western 
machinists of the Grand Trunk Pacitic and President E. J. 
Chamberlin, which will clear the way for the opening of the 
Transcona shops. The company agrees to reinstate all strikers 
who apply within 30 days. For the present the existing rate of 
pay and rules will prevail, 45 cents an hour for Rivers and east 
of Rivers, and 47!4 cents west of Rivers. The company agrees 
that next spring, if the men so desire, the western management 
will meet a committee of the men to decide upon a new agree- 
ment and a new schedule, and failing to arrive at terms the dif- 
ferences will be submitted to a conciliation board appointed 
under the Industrial Disputes Act. 


A circular has been issued by President B. L. Winchell, of 
the St. Louis & San Francisco, announcing a pension plan for 
the St. Louis & San Francisco, the Ft. Worth & Rio Grande, 
the St. Louis, San Francisco & Texas and the Paris & Great 
Northern, as follows: 

“It has been determined that a plan for granting pensions to 
employees of these companies, for superannuation or disability, 
following long service on these lines, shall be made effective 
from July 1, 1913. Details of the plan will be announced before 
that date. In the meantime, it is thought that this advance 
notice may bring encouragement to the employees as a whole, 
as well as comfort and holiday cheer to some of those who are 
approaching years of retirement.” The circular is also “Heartily 
Approved” by B. F. Yoakum. 


Several commissions have been appointed in Switzerland to 
investigate the practicability of clectrifying the Swiss state rail- 
ways. The fact that Switzerland produces no coal makes the 
cost of fuel for operating steam railways an important item, and 
the fact that the state controls the vast amount of available 
water power for the generation of electricity makes the propo- 
sition more feasible. One commission has reported in favor of 
the single-phase alternating current system, operating at 15.000 
volts. The first work to be undertaken in the application of elec- 
tricity on state railways will be on the St. Gotthard route, where 
there are many steep grades and numerous tunnels, the longest 
of which is over 9 miles. The estimated cost of the conversion 
of the entire government system, aggregating 1,700 miles. will 
be about $14,000,000, including the water power for electrical 
operation, and the cost of operation will be reduced 10 per cent. 


Captain Robert W. Hunt, senior member of the firm of R. W. 
Hunt & Co., Chicago, was, on December 5, presented with the 
John Fritz medal for 1912 in recognition of his achievements 
in the application of the Bessemer process to steel manufacture. 
Mr. Hunt was born at Fallsington, Pa., in 1838, and received 
his education at Covington, Ky. In 1860 he established the first 
chemical laboratory in America to be operated as a department 
of an iron and steel manufacturing plant, at the works of the 
Cambria Iron Co., Johnstown, Pa. He left this company to 
serve through she Civil War, returning to the firm in 1865. He 
was then sent to Wyandotte, Mich., to assist in establishing a 
Bessemer plant at that place. He returned to Johnstown in 1866 
and assisted in the design and construction of the Cambria Iron 
Co.'s Bessemer plant, of which he had charge from 1871 to 1873. 
lle later became superintendent of the Pessemer works of John 
A. Griswold & Co., at Troy, N. Y., and upon the formation of 
the Troy Steel & Iron Co., in 1875, was appointed manager, which 
position he retained until 1888. He then established the testing 
and inspection bureau in Chicago, which bears his name and of 
which he is still the head. Capt. Hunt is a past president of the 
American Institute of Mining Engineers. having served two 
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terms, in 1883-4 and 1906-7. He was president of the American 
Society of Mechanical Engineers in 1890 and 1891 and was elected 
president of the Western Society of Engineers in 1893. He is the 
inventor of numerous steel and iron metallurgical processes and 
collaborated in the design of the Hunt-Jones-Suppes rail mill 
feed table. In recent years he has devoted much time to a study 
of steel rails. 


A 


A CORRECTION 

In the article on “The Manufacture of Brake Beam Hangers” 
in the December, 1912, issue of the American Engineer, the brake 
cylinders used in connection with the bending machine shown 
in Fig. 5 should have been given as 14 in. x 12 in. in size, instead 
of 12 in. x 12 in. The last sentence of the article should read: 
“The hourly wages of the three men aggregate 56 cents, and 
their piece work earnings, at 5 cents per hanger, amount to from 
65 to 70 cents per hour.” A typographical error caused the last 
part of the sentence to read “55 to 70 cents per hour.” 


DEATH AND INJURY BENEFITS FOR GOVERNMENT 
EMPLOYEES 

The solicitor for the Department of Commerce and Labor, in 
a report summarizing his decisions under the law of May 30, 
1908, providing for compensation to certain government em- 
ployees in cases of injuries, fatal or non-fatal, received in the 
course of their employment, presents a statement showing that 
in about three years more than $800,000 has been thus paid out. 
The report says: 

“The act has been in operation since August 1, 1908. Between 
that date and December 1, 1911, compensation was paid in 5,564 
cases of injury, in 165 of which the injury resulted in death. 
On account of these fatal injuries $112,879 has been paid to 
surviving dependents. On account of the non-fatal injuries 
$704,815 has been paid to the injured persons themselves. (The 
figures given do not refer to claims arising on the Isthmian 
Canal since March 3, 1911, when the Isthmian Canal Commission 
was authorized to handle such claims directly.) These pay- 
ments have been made, not out of any special appropriation, but 
from the ordinary current appropriations for salaries. The sal- 
ary has simply been paid as if the injured man continued at his 
work, until his incapacity ceased or until the year had run. 
Owing to the limited scope of the act there have been naturally 
more accidents reported than claims filed, and there have been 
also a number of claims filed which could not be allowed either 
because they were not within the act or were not properly estab- 
lished. In the first year, the number of injuries reported was 
4,862, and the number of fatalities 233, while the number of 
claims submitted was but 1,805, of which 1,689 were allowed. 
During the second year 6,984 accidents were reported and 226 
fatalities; 2,624 claims were submitted and 2,499 allowed. Legis- 
lation to extend the benefits of the act has been recommended 
by the Secretary of Commerce and Labor, and measures de- 
signed to enlarge the scope of the act are now pending in 
Congress.” 


MEETINGS AND CONVENTIONS 
Northern Railway Club.—A. G. Johnson, chief draftsman, 
Duluth € Iron Range, presented a paper on locomotive counter- 
balancing at the November meeting. This paper was largely 
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made up of quotations from different books, 
taken from 


being principally 
“Locomotive Operation,” by G. R. Henderson. 


New York Railroad Club.—The December meeting was given 
up to the annual Christmas entertainment and smoker which, 
in recent years has become so popular as to tax the capacity 
of the auditorium. The usual high character of entertainment 
was provided. A large silver loving cup was presented to 
Frank Hedley, the retiring president. 


Western Railway Club.—A paper was presented by O. S. Beyer, 
Jr., of the Rock Island Lines, before the club, December 17, on 
Railway Specifications. The following committee was also ap- 
pointed to report on the proposed changes in the M. C. B. Rules 
of Interchange: George Thompson, New York Central Lines, 
chairman; G. F. Laughlin, Armour Car Lines; H. H. Harvey, 
Chicago, Burlington € Quincy; J. M. Borrowdale, Illinois Cen- 
tral, and C. J. Wymer, Chicago & Western Indiana. 


General Foremen's Association—At a joint meeting of the 
executive committees of the International Railway General Fore- 
men’s Association, the American Railway Tool Foremen’s Asso- 
ciation and the Supplymen’s Associations, held at the Hotel Sher- 
man, Chicago, December 18, 1912, it was decided to hold the next 
convention of the International Railway General Foremen’s 
Association, in Chicago, July 15-18, 1913, at the Hotel Sherman. 
This is one week earlier than usual; the Tool Foremen’s Asso- 
ciation will meet the following week, at the same place, and the 
exhibitors will thus find it possible to use the same exhibit for 
both associations. 


Railway Business Association—The annual business meet- 
ing of this association was held on December 19; the report 
of President George A. Post indicated very satisfactory de- 
velopments from the efforts of the association in favor of a 
policy permitting adequate railway revenue. Mr. Post was 
re-elected president. Approximately a thousand members and 
guests were present at the annual dinner in the evening. The 
speakers of the evening were James J. Hill and the Hon. W. L. 
MacKenzie King. The former spoke on the need of greater 
railway facilities for the proper commercial development of the 
country and presented striking statistics in connection with the 
capitalization of the railways in this country and abroad. Mr. 
King, formerly Minister of Labor of Canada, explained the 
origin and results of the Canadian industrial disputes investi- 
gation act which has now been in operation for practically six 
years. 


American Society of Mechanical Engineers.—At the annual 
meeting in New York, December 3-6, the following officers 
were elected for the ensuing year: President, W. F. M. Goss, 
dean of the Engineering School, University of Illinois; vice- 
presidents, James Hartness, J. E. Moultrop and H. G. Stott; 
managers, W. B. Jackson, H. M. Leland and Alfred Noble; 
treasurer, W. H. Wiley. The members of the society at the 
University of Illinois, with the heads of the engineering de- 
partments, gave a dinner to Dr. Goss on December 13, at the 
University Club in Urbana, Ill, as an expression of their ap- 
preciation of his election to the presidency. On December 18, 
a special engineering convocation was held to permit the gen- 
eral faculty and the students in the college of engineering to 
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express their appreciation of the honor paid Dean Goss. After 
several brief addresses, Prof. Ira O. Baker presented to Dean 
Goss an engrossed testimonial signed by representatives of the 
faculty and the various engineering organizations at the uni- 
versity. 


Canadian Railway Club.—Prof. V. I. Smart, of McGill Uni- 
versity, presented a paper at the November meeting on the 
subject of prevention of accidents. He tabulated a large 
amount of information on casualties in connection with train 
operation and discussed the greater safety to passengers on for- 
eign railways as compared with those in this country. He 
briefly investigated the reasons for this difference in conditions, 
concluding that the form of block system for train operation 
used in Europe is principally responsible for the greater safety. 
He also considered briefly the cost of block signal systems and 
depreciated the relative value of the manual control block sys- 
tem. The discussion was confined principally to the methods of 
despatching and forms of signaling. At the December meeting 
the paper presented by S. P. Brown was on the subject of tun- 
neling. It included an extensive discussion of the latest develop- 
ment in building railroad tunnels and all of the more im- 
portant factors to be considered in the engineering and con- 
struction work. 


Railway Storekeepers’ Association—The tenth annual meet- 
ing of this association will be held at the Auditorium Hotel, 
Chicago, May 19-21, 1913, The regular subjects which will be 
considered are as follows: Reducing of inactive and disposing 
of obsolete stock; economy effected by the use of rolling mills 
at railroad scrap docks; marking of M. C. B. couplers and 
parts by manufacturers for identification. What effect, if any, 
has a well organized store department on the operating cost 
of a railroad? Among the topical subjects to be discussed are 
the following: Standard storehouse, standard storehouse cast- 
ing platform, standard oil house and waste storage, standard 
dry lumber sheds, standard stationary storehouse, standard sup- 
ply car, and standard scrap dock and reclaiming machinery. 
These will be exemplified by the necessary drawings arranged 
on a unit basis, so that any road may draw on such standards 
according to its requirements. The following subjects will also 
be considered: Specifications for and the testing of material 
and effect on the storekeepers’ stock; the proper method of 
storing, disbursing and handling of ice on railroads; and the 
standard book of rules governing store department practices. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Air Brake Association.—F. M. Nellis, 53 State St., 
Convention, May 6-9, 1913, St. Louis, Mo. 
AMERICAN RaiLwaY Master Mecuanics’ Assoc.—J. W. Tay'or, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atl: ntic City, N. J. 

AMERICAN Raitway TooL ForeMen’s AssociaTION.—A. R. ] avis, Central of 
Georgia, Macon, Ga. 

AMERICAN SOCIETY FOR TestinG MatErIaLs.—Prof. E. Mu:burg, University 
of Pennsylvania, Philadelphia, Pa. Annual convent'on, June, 1913. 

AMERICAN SOCIETY OF MECHANICAL EncinNeEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, Dicember 3-6, Engi- 
neering Societies” Building, New York. Railroad session, Thursday 
morning, December 5. 

Car ForeMen’s AssociaTION OF Cuicaco.—Aaron K'ine, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL Rattway FueL Association.—C. G. Iall, McCormick build- 
ing, Chicago. Convention, May, 1913, Chicago. 

INTERNATIONAL Raitway GENERAL FOREMEN's AssocrtatioN.—William Hall, 
Chicago & North Western, Escanaba, Mich. 

INTERNATIONAL RAILROAD Master BLAcksMITH'S Associatton.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913, Richmond, Va. 

Master BoiLer Makers’ AssociaTtion.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 
Master Car Buitpers’ Assocration.—J. W. Taylor, Old Colony building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 
Master Car AND Locomotive Painters’ Assoc. oF U. S. AND Canapa.—A. 
P. Dane, B. & M., Reading, Mass. Convention, Sept 9-12, 1913, 
Ottawa, Can. 

Rartway STOREKEEPERS’ AssociaTion.—J. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, Ill. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greasy 
appreciate any assistance that our readers may give us tn help- 
ing to bring this about. 


GENERAL 


FREDERICK S. Brown has been appointed mechanical engineer 
of the Erie, with headquarters at Meadville, Pa. 


H. E. DaLzeLL has been appointed chief of motive power and 
machinery of the Southern Railways of Peru and dependencies, 
with headquarters at Arequipa, Peru. 


Lewis D. FREEMAN has been appointed chief draftsman of the 
Kansas City Southern, with headquarters at Pittsburg, Kan. 
Mr. Freeman was born at Gettysburg, Pa., on July 11, 1888, and 
attended the common schools and high school at that place. He 
served an apprenticeship at the Baldwin Locomotive Works, 
Philadelphia, Pa., studied three years at night school, and took. 
correspondence school courses in mechanical engineering and the 
air brake. From November, 1909, to March, 1910, he was em- 
ployed as a locomotive inspector by Alfred Lovell, consulting 
For a short time he was employed as track foreman: 
in the Philadelphia erecting shop of the Baldwin Locomotive 
Works, and in June, 1910, he became a draftsman in the office: 
of the mechanical engineer of the Baltimore & Ohio, and was. 
placed in charge of the design of shop tools and special appli- 
ances for shop improvements, which position he occupied until 
his recent appointment on the Kansas City Southern. 


W. J. ToLLerTON, mechanical superintendent of the Rock Island 
Lines, with office at Chicago, has been appointed general me- 
chanical superintendent of the Rock Island Lines in full charge 
of the mechanical de- 
partment. T. Rumney, 
assistant second vice- 
president in charge of 
the mechanical depart- 
ment having resigned, 
his former position has 
been abolished. Mr. 
Tollerton was born in 
1870, at St. Paul, Minn., 
and was educated in the 
public schools, and in 
high school. He began: 
railway work as a ma- 
chinist apprentice on the: 
St. Paul & Duluth, now. 
a part of the Northern» 
Pacific, and after a short 
time became a fireman on. 
the Omaha Railway. He 
went to the Union Pa- 
cific in 1890 as foreman,. 
and afterwards was gen- 
eral foreman. In 1896 he was appointed master mechanic of' 
the Utah division of the Oregon Short Line, and in 1903 was- 
made master mechanic of the Idaho, Utah and Montana divisions. 
of the same road, with office at Pocatello, Idaho. He went to: 
the Rock Island in July, 1906, as superintendent of motive power 
in charge of lines west of the Mississippi river, with office at 
Topeka, Kan., and was promoted in April, 1907, to assistant 
general superintendent of motive power of the Rock Island 
Lines, with headquarters at Chicago. In May, 1912, his title 
was changed to mechanical superintendent. 


W. J. Tollerton. 


W. L. KeLLocc, superintendent of motive power of the Pere 
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Marquette, at Grand Rapids, Mich., has been appointed superin- 
tendent of machinery and equipment of the Missouri, Kansas & 
Texas, with headquarters at Parsons, Kans., succeeding William 
O’Herin. 


W. E. LapLey, master mechanic of the Chicago € Alton, with 
headquarters at Bloomington, Ill, has been appointed super- 
intendent of motive power of the Reid Newfoundland Company, 
with headquarters at St. John’s, Newfoundland, effective Janu- 
ary 1. He will have charge of locomotive, marine building and 
repairs, traveling engineers, engineers, firemen and all mechanical 
matters. 


FreD. MERTSHEIMER, Superintendent of motive power and car 
department of the Kansas City, Mexico & Orient, with office at 
Wichita, Kan., has resigned. 


G. E. Perry, master mechanic of the Missouri, Oklahoma & 
Gulf, has been appointed superintendent of motive power, with 
headquarters at Muskogee, Okla., and the former position is 
abolished. 


W. E. Symons has been appointed superintendent of motive 
power of the San Antonio & Arkansas Pass, with headquarters 
at San Antonio, Tex., succeeding G. W. Taylor. 


J. J. Waters has been appointed superintendent of motive 
power of the Pere Marquette, with headquarters at Grand 
Rapids, Mich., to succeed W. L. Kellogg, resigned. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


F. CoNNoLLY has been appointed supervisor of locomotive 
operation of the Kansas City Terminal and Kansas divisions of 
the Rock Island Lines, with headquarters at Herington, Kan., re- 
porting to the master mechanic at Horton, Kan. His duties wiil 
include the divisional work of locomotive operation under the di- 
rection of H. Clewer, general superintendent of locomotive oper- 
ation, as mentioned in the American Engineer for December. 


D. W. Cross has been appointed master mechanic of the 
Toledo, St. Louis & Western, with headquarters at Frankfort, 
Ind., effective January 1. 


C. C. HAYMAN has been appointed road foreman of engines on 
the Middle division of the Atchison, Topeka & Santa Fe, with 
headquarters at Newton, Kan. 


Davin Hopkins has been appointed road foreman of engines 
on the Valley division of the Atchison, Topeka & Santa Fe with 
jurisdiction east of Fresno and including the Sunset Railway. 
His headquarters will be at Fresno, Cal. 


H. O. IncLisH has been appointed master mechanic of the 
Texas City Terminal, at Texas City, Tex., succeeding F. A. 
Scott. 


W. E. MaxFietp has been appointed master mechanic of the 
Texas & Pacific, with office at Big Springs, Tex., succeeding 
C. E. Boss. 


C. C. McCautey has been appointed road foreman of engines 
on the first district Albuquerque division of the Atchison, 
Topeka & Santa Fe Coast Lines, with headquarters at Al- 
buquerque, N. M., vice C. M. Byrd, assigned to other duties. 


MICHAEL McGraw has been appointed master mechanic of the 
Chicago € Alton, with headquarters at Bloomington, Ill., suc- 
ceeding W. E. Ladley, resigned. 


F. J. Morfatt has been appointed road foreman of the Grand 
Trunk Pacific, with territory from Watrous, Sask., to Wain- 
wright, Alta., including branches, succeeding C. D. Smith. He 
will report to J. R. Mooney, road foreman at Wainwright. 


N. J. O’Connor has been appointed master mechanic of the 
Florence & Cripple Creek, with office at Colorado Springs, Colo. 
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S. T. Patterson has been appointed supervisor of locomotive 
operation of the Arkansas division of the Chicago, Rock Island & 
Pacific, with headquarters at Little Rock, Ark. He will report 
to the local master mechanic and will carry on the divisional 
work of locomotive operation under the direction of H. Clewer, 
as mentioned in the December issue of the American Engineer. 


RaLprH Ramsey has been appointed traveling engineer of the 
Texas & Pacific, with office at Marshall, Tex. 


J. B. RaxnaLL has been appointed master mechanic of the 
Louisville, Henderson & St. Louis, and the position of assistant 
master mechanic has been abolished. 


E. SCHULTZ, formerly roundhouse foreman of the Chicago € 
Northwestern, at Milwaukee, Wis., has been appointed master 
mechanic of the Northern Wisconsin and Lake Shore divisions at 
Green Bay, Wis. 


CHRISTIAN F. SCHRAAG, road foreman of equipment for the 
Danville district of the Chicago € Eastern Illinois, will have his 
jurisdiction extended over the entire Evansville division. 


WILLIAM C. SEALY, whose appointment as assistant master me- 
chanic of the Middle and Southern divisions of the Grand Trunk, 
with headquarters at Toronto, Ont., was announced in the Decem- 
ber, 1912, issue of the American Engineer, was born November 29, 
1886, at Stratford, Ont., and was educated in the public schools 
of his native town and at the Collegiate Institute. He began 
railway work in September, 1902, on the Grand Trunk, and until 
1907 was an apprentice. He was then for one year chargeman, 
and from 1908 to 1909 was erecting shop foreman. He was pro- 
moted to general foreman of the Toronto shops in 1910, which 
position he held at the time of his recent appointment as as- 
sistant master mechanic. 


Joun L. SMITH, acting master mechanic of the Pittsburgh, 
Shawmut & Northern, at St. Marys, Pa., has been appointed mas- 
ter mechanic, effective January 1. 


J. B. Stewart has been appointed master mechanic of the 
Texas, Oklahoma & Gulf, with office at Bismarck, Okla. 


S. G. TrusseLL has been appointed assistant road foreman of 
equipment of the Evansville division of the Chicago & Eastern 
Minois. 


R. E. WaLLace has been appointed supervisor of locomotive 
operation of the Chicago Terminal and Illinois divisions of the 
Rock Island Lines, with office at Chicago. He will report to the 
master mechanic at Chicago, and will have charge of the me- 
chanical operation of all engines on those divisions, under the 
direction of H. Clewer, as outlined in our December issue. 


B. L. WHEATLEY, road foreman of equipment of the Rock 
Island Lines, at Valley Junction, .Ia., has been appointed master 
mechanic of the Southern division, with office at Fort Worth, 
Tex., succeeding H. Clewer, promoted. 


CHARLES WILKIE has been appointed road foreman of engines 
of the Pere Marquette, with office at Port Huron, Mich. 


C. S. Yeaton has been appointed supervisor of locomotive 
operation of the Oklahoma division of the Rock Island Lines, 
with headquarters at El Reno, Okla., and will report to the 
master mechanic at Chickasha, Okla. He will be in charge of 
the mechanical operation of all engines in service on that division, 
as outlined in the American Engineer for December, in the an- 
nouncement of the appointment of H. Clewer as superintendent 
of locomotive operation. 


CAR DEPARTMENT 


W. M. E tts, chief car inspector of the Alabama Great South- 
ern, at Birmingham, Ala., has been appointed general foreman 
car repairers at that point. 


Van R. Lewis has been appointed foreman in the freight car 
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shops of the Texas & Pacific, at Marshall, Tex., vice G. W. Hor- 
ton, resigned. . 


C. W. Mappox has been appointed chief car inspector and piece 
work supervisor of the Chesapeake & Ohio, with office at Rich- 
mond, Va. 


Joun McMuLeNn, shop superintendent of the Erie at Buffalo, 
N. Y., has been appointed mechanical superintendent of the Erie 
and subsidiary companies in charge of the car department, with 
headquarters at Meadville, Pa., succeeding E. A. Wescott, assigned 
to other duties. 


WiLLiam MILLER has been appointed superintendent of the 
Kent car shop of the Erie, succeeding Adam Trautman 
transferred. 


C. S. Simpson has been appointed foreman of the car depart- 
ment of the Missouri, Kansas & Texas, at Smithville, Tex., vice 
S. J. Stephenson, resigned. 


ADAM TRAUTMAN has been appointed superintendent of the 
Buffalo car shop of the Erie, succeeding John McMullen, 
promoted. 


SHOP AND ENGINE HOUSE 


J. ALEXANDER has been appointed locomotive foreman of the 
Canadian Pacific at Hardisty, Alta., succeeding E. B. Patterson, 
resigned. 


A. E. BENNETT has been appointed locomotive foreman of the 
Canadian Pacific at Eholt, B. C. 


A. W. CLark has been appointed locomotive foreman of the 
Canadian Pacific at Kamloops, B. C. 


B. ConLeY has been appointed night engine house foreman of 
the Marshall & East Texas, at Marshall, Tex., vice W. Mayes, 
resigned. 


Cart N. Frey, piece work inspector for the Wheeling € Lake 
Erie, has been appointed to a similar position on the Michigan 
Central. 


F. H. Harpesty has been appointed foreman boilermaker of 
the Trinity & Brazos Valley at Teague, Tex. 


G. HILFRINK, general foreman of the Pere Marquette, at 
Saginaw, Mich., has been promoted to the position of shop super- 
intendent, with headquarters at the same place, succeeding W. W. 
Scott. 


E. Kennepy has been appointed assistant general foreman of 
the New York Central & Hudson River shops at West Albany, 
succeeding E. V. Williams, promoted. 


DanteL G. LakinG has been appointed assistant foreman of 
the Chicago € Eastern Illinois, at Evansville, Ind. 


S. H. Lee has been appointed foreman of locomotive repairs 
of the Chicago, St. Paul, Minneapolis & Omaha, at East St. Paul, 
Minn. 


W. H. Lee has been appointed locomotive foreman of the 
Canadian Pacific at Weyburn, Sask., succeeding P. Walz, re- 
signed. 


Jonn McDowe vt has been appointed foreman painter of the 
Rock Island Lines at Cedar Rapids, Ia., succeeding B. D. Mason, 
resigned. 


M. J. McGraw has resigned his position as superintendent of 
the Missouri Pacific shops at Sedalia, Mo., to accept a similar 
position with the Texas & New Orleans, at Houston, Tex. 


W. F. Meapway, erecting foreman of the Delaware, Lacka- 
wanna € Western, at Buffalo, N. Y., has been appointed tool 
foreman at that point. 
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C. Murpuy has been appointed erecting shop foreman of the 
Trinity & Brazos Valley, at Teague, Tex. 


T. H. Nanney has been appointed general foreman of the 
Buffalo & Susquehanna, at Galeton, Pa. 


M. A. O'Leary, gang foreman for the Southern Pacific at 
Roseburg, has been appointed roundhouse foreman on the same 
road at Grant’s Pass, Oregon. 


S. J. PENKETH, machine foreman of the Pere Marquette at 
Saginaw, Mich., has been appointed erecting foreman of the 
Delaware, Lackawanna & Western, at Buffalo, N. Y., succeeding 
W. F. Meadway. 


D. L. Rinever, foreman of the erecting shop of the Trinity € 
Brazos Valley at Teague, Tex., has been appointed night round- 
house foreman. 


W. W. Scott, shop superintendent of the Pere Marquette, at 
Saginaw, Mich., has been appointed general foreman of the Dela- 
ware, Lackawanna € Western, at Buffalo, N. Y. A sketch of 
Mr. Scott's career was given in the January, 1912, issue of. the 
American Engineer. 


E. V. WiuLrams has been appointed general foreman of the 
New York Central & Hudson River shops at West Albany, suc- 
ceeding T. H. Leonard, resigned. 


Harry WorkixG has been appointed assistant engine house 
foreman of the Atchison, Topeka & Santa Ie, at Cleburne, Tex. 


PURCHASING AND STOREKEEPING 


F. A, BUSHNELL, purchasing agent of the Spokane, Portland € 
Seattle, at Portland, Ore., has been appointed assistant purchasing 
agent of the Great Northern, with headquarters at St. Paul, 
Minn. 


W. G. PheLps, chief clerk to the second vice-president of the 
Pennsylvania Lines West of Pittsburgh, has been appointed as- 
sistant purchasing agent, with headquarters at Pittsburgh, Pa. 


The office of H. W. Davies, purchasing agent of the Norfolk 
Southern, at Norfolk, Va., has been abolished, and Mr. Davies 
has been assigned to other duties. 


Boston EMPLOYMENT BuUREACU.—The National Metal Trades 
Association of Boston shows that in the three months ending 
with September there were 1,070 applications and 509 new regis- 
trations. The number of men sent out was 455, out of which 225 
were hired. 


Pure DRINKING WaTER.—The Chicago, Burlington € Quincy 
has arranged to send Dr. D. J. Evans, medical examiner for the 
company, over the lines of the system for the purpose of in- 
specting water and ice used in the passenger coaches, dining cars 
and station restaurants. He will also investigate the sanitary 
conditions along the line. 


Motor Car SERVICE IN Bavaria.—In Bavaria the administra- 
tion which operates the railways maintains also an automobile 
service on 53 routes permanently, and on eight more during the 
summer, carrying passengers and mail and parcels. The service 
has been profitable, the expenses per motor car mile being 15 
cents and the carnings nearly 20 cents, and the net for all the 
lines amounting to $88,000. 


TRESPASSERS IN Texas.—From a report of H. G. Askew, sta- 
tistician for the Texas railways, it is shown for the year ending 
June 30, 1912, a total of 159 trespassers were killed and 232 were 
injured on 32 roads representing 90 per cent. of the total railway 
mileage in the state. This is an increase of 31 trespassers killed 
and 58 injured. The claims paid for 1912 were $2,871,496 as 
against $1,847,701 for the fiscal year 1908. 
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NEW SHOPS 


ANN Arsor.—New shops and an engine house will be erected 
at Owosso, Mich., at an estimated cost of $300,000. 


ATCHISON, Topeka & SANTA Fe.—New shops and terminals, 
including car shops, engine house, boiler, machine and blacksmith 
shops and other buildings, will be built at Albuquerque, N. M, 
at an approximate cost of $1,500,000. A 36-stall engine house 
with shops and passenger station will be built at Gallup, N. M. 
A wheel shop will be added to the shop at San Bernardino, Cal., 
at an approximate cost of $11,000. 


Boston & Maine.—The list of tools for the Billerica, Mass., 
shops has been published. The list requires an early delivery, so 
that the shop may be in operation by next July. 


CANADIAN NORTHERN.—New shops will be built in the vicinity 
of Toronto, Ont., which will employ about 300 men. It is re- 
ported that $2,000,000 will be spent for shops in the middle 
West, probably in Saskatoon, Sask. New terminals will be built 
at Port Mann, B. C., which will consist of 60 miles of freight 
yard tracks, extensive repair shops, a 20-stall engine house, 
freight sheds, and several auxiliary buildings. 


CANADIAN Paciric.—Additions to the West Toronto, Ont., 
shops are under construction. 


CAROLINA, CLINCHFIELD & OH10.—Large machine and car shops 
will be erected at Elkhorn, Ky. 


CENTRAL oF New Jersey.—An engine house will be built at 
“Cranford, N. J., and plans are being considered for the con- 
struction of an engine house in Jersey City. 


CHICAGO, MILWAUKEE & PuceTr SounD.—The plans for the im- 
provement of the shops at Tacoma, Wash., have been com- 
pleted. 


CHICAGO, MILWAUKEE & Sr. PauL.—It is reported that the 
blacksmith and tank shops at Deer Lodge, Mont., will be im- 
‘proved and enlarged. 


Chicaco, Rock IsLanD & PaciFric.—A boiler house and engine 
house will be erected in Chicago. Bids are being received. 


CLEVELAND, CINCINNATI, Cuoicaco & St. Lou1s.—Contract for a 
-six-Stall roundhouse at Cairo, Ill., has been awarded. 


CLEVELAND, CINCINNATI, Cuicaco & ST. Lours.—It is reported 
that car shops will be erected at Bellefontaine, Ohio. 


Evan, JoLieT & Eastern.—Work has been started on the loco- 
motive shops at East Joliet, IN. 


ILLINOIS CENTRAL.—It is reported that the shops at East St. 
Louis, Ill., will be enlarged. 


MICHIGAN CENTRAL.—Large additions to the shops at Detroit, 
Mich., will soon be made. 


OREGON SHORT Line.—The car shops at Pocatello, Idaho, which 
were destroyed by fire a few weeks ago are being rebuilt. The 
shops will also be enlarged in the spring. A four-stall engine 
house will be built at Flatfoot, Idaho. 


PITTSBURGH & Laxe Erte.—Bids have been received for the 
erection of the new shop at McKees Rocks, Pa. 


PITTSBURGH, FT. Wayne & CHicaco.—The machine shop at 
Ft. Wayne, Ind., is being remodeled and enlarged. 


SOUTHERN Paciric.—It is reported that new shops will be 
erected at Newark, Cal. 


St. Louis, BrowxsviLLeE € Mexico.—AÁ repair shop is being 
built at Kingsville, Tex. 


Texas € Pactric.—<a site has been purchased in New Orleans, 
La., for terminal facilities. 
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SUPPLY TRADE NOTES 


Marvin F. Wood, general sales manager of the Van Nest 
Company, New York, has resigned. 


The name of the Dearborn Drug & Chemical Works has been 
changed to Dearborn Chemical Company. 


The offices of Clement F. Street, Schenectady, N. Y., have 
been moved to 30 Church street, New York. 


H. T. Armstrong has been placed in charge of a branch office 
of the Davenport Locomotive Works in the First National Bank 
building, Cincinnati, Ohio. 


The Pullman Company will raise the salaries of its clerical 
force January 1 by amounts ranging from two to 12 per cent. 
The increase will amount to $300,000 per year. 


The Oxweld Acetylene Company removed its general office in 
Chicago on December 16, from the Peoples Gas building, to its 
new works at Thirty-sixth street and Jasper place. 


A. B. Chadwick, superintendent of the Armour car shops, 
Meridian, Miss., has resigned to become manager of the shops 
of the Grip Nut Company, Chicago, effective January 1. 


L. H. Mesker, manager of the St. Louis branch of Manning, 
Maxwell & Moore, Inc., has resigned to take a similar position 
with the Ferro Machine & Foundry Co., Cleveland, Ohio. 


A. E. Crone, formerly storekeeper of the New York Central 
& Hudson River, at Depew, N. Y., has been made supply agent 
of the Buffalo Brake Beam Company, Buffalo, N. Y., with office 
in that city. 


The Western Electric Company, Chicago, has declared an extra 
dividend of $2 on its common stock in addition to the regular 
quarterly dividend of $2 per share, payable December 31 to stock 
of record December 24. 


H. E. Lavelle, formerly with the Standard Paint Company, 
has been made selling and mechanical representative of the Auto- 
matic Ventilator Company, New York, for the middle western 
states, with office in Indianapolis, Ind. 


John J. Swan, formerly manager of the New York office of 
the Chicago Pneumatic Tool Company, and later mechanical en- 
gineer in the compressor department of that company, has re- 
signed to go to the Oil Power Engineering Corporation, New 
Y ork. 


The Baldwin Locomotive Works, Philadelphia, Pa., report 
that they have a greater working force in their various plants 
than ever before, 19,250 employees being enrolled at the Eddy- 
stone, Lewistown and Philadelphia works. The new erecting 
shop at Eddystone is now in full operation. 


The H. W. Johns-Manville Company, New York, has opened 
a branch office at 3114 South Broad street, Atlanta, Ga., in charge 
of C. S. Berry as manager. To facilitate delivery in the South 
a stock of roofings, pipe coverings and other J.-M. asbestos, mag- 
nesia and electrical products is carried at that point. 


F. M. Whyte has been elected vice-president of the Hutchins 
Car Roofing Company, with offices in New York. Mr. Whyte 
for many years was general mechanical engineer of the New 
York Central Lines, and for the past two years has been gen- 
eral manager of the New York Air Brake Company. 


Fred Coe Taylor, chief engineer of the Conley Frog & Switch 
Company, Memphis, Tenn., has resigned to go to the H. W. 
Johns- Manville Company, New York, as manager of its insula- 
tion department, with office in St. Louis, Mo. J. W. Buzick, 
assistant engincer of the Conley company, succeeds Mr. Taylor. 


Henry Hess has sold his stock holdings in the Hess-Bright 
Manufacturing Company, Philadelphia, Pa., makers of ball bear- 
ings, to the Deutsche Waffen & Munitionsfabriken, Berlin, Ger- 
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many, and has resigned his position to devote himself to his 
other interests. The controlling ownership of the company re- 
mains in America in the hands of F. B. Bright, president. 


Charles W. Beaver has been made manager of the chain block 
department of the Yale & Towne Manufacturing Company, New 
York, succeeding R. P. Hodgkins, resigned. Mr. Beaver has 
been connected with the chain block department of this company 
for a number of years, first as salesman and later as assistant 
manager. For the past two years he has represented the company 
in Europe. 


The Lehon Company, Chicago, manufacturers of protective 
products, has just completed a large addition to its roofing and 
insulating mill at Forty-fifth street and Western avenue, Chicago. 
The output of the concern has been practically doubled by recent 
improvements. The company is now furnishing its Per-Bona 
insulating paper for the 3,000 Harriman Lines refrigerator cars 
recently ordered. 


The Pullman Company now has approximately 12,000 men on 
its payroll in the manufacturing department, as compared with 
an average of 7,645 in the last fiscal year, of which 3,000 are 
working overtime. The freight car department is running at 
about 75 per cent. of its capacity, with orders for about 14,000 
cars on the books. The passenger car department is running 
at nearly full capacity. 


The Vandorn € Dutton Company, Cleveland, Ohio, has in- 
creased its space and facilities for the manufacture of its Hard 
Service portable electrically operated drills and reamers by dis- 
posing of its electric department in which armature, field and 
induction motor coils for motors for railway and mill service 
were produced. The facilities pertaining to motor repairs, arma- 
ture, field and induction motor coils have been taken over by the 
Cleveland Coil & Manufacturing Company. 


For a quarter of a century the general office and Chicago 
laboratories of Robert W. Hunt & Co. have been in the Rookery. 
Owing to inability to secure in that building the necessary space 
in which to conduct their very largely increased business, the 
offices and laboratories were moved on December | to the twenty- 
second floor of the Insurance Exchange building, Jackson boule- 
vard, between Sherman street and Fifth avenue. 


Joseph M. Brown, who has been engaged in the railway supply 
business under the name of Joseph M. Brown Company, has 
taken a partner and incorporated under the name of Brown- 
Lewis Railway Supply Company. The new company will con- 
tinue the representation of the several companies previously 
handled by Mr. Brown, in addition to the high-speed tool steel 
of the Newman-Andrew Company, of New York, importers of 
the “Toledo brand” of tool steel. The latter will be handled 
by Mr. Brown's partner, James S. Lewis, who has been con- 
nected with the Charles G. Stevens Company, and has had many 
years of experience in tool steel business. 


The reorganization committee of the Allis-Chalmers Company, 
Milwaukee, Wis., has called a third assessment of $3 on the com- 
mon stock and $6 on the preferred stock. The assessment is 
payable January 15. There still remains to be paid $4 on the 
common and $8 on the preferred. The court has ordered that 
the foreclosure sale of the Allis-Chalmers properties take place 
February 3. Up to December 13 there had been deposited under 
the plan of reorganization $10,458,000 first mortgage 5 per cent. 
bonds, or 93 per cent. of the outstanding issue, $14,146,500—7 per 
cent. cumulative preferred stock, or 88 per cent. of the outstand- 
ing issue, and $17,215,600 of the common stock, or 86 per cent. of 
the outstanding issue. 


W. P. Steele has been appointed assistant to the president of 
the American Locomotive Company and will perform the duties 
heretofore assigned to him in addition to such other duties as 
the president may direct. Mr. Steele entered the service of the 
Boston € Lowell, now a part of the Boston € Maine, in 1880. He 
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occupied various positions in the shop, and in firing, running and 
other classes of locomotive service until 1901. For the next six 
years he was associated with railway supply concerns which were 
interested in locomotive development and in 1907 entered the 
engineering department of the American Locomotive Company as 
an assistant to the vice-president in charge of design. This posi- 
tion he held until the time of his appointment as noted above. 


J. B. Ennis has been appointed chief mechanical engineer of 
the American Locomotive Company, with headquarters at New 
York. He will perform the duties formerly assigned to the vice- 
president in charge of engineering with the exception that the 
chief engineer will report directly to the president on construction 
and shop engineering matters. Mr. Ennis became identified with 
the engineering department of the Rogers Locomotive Works, at 
Paterson, N. J., in 1895. Later he was connected in a similar 
capacity with both the Cooke Locomotive Works, of Paterson, 
N. J., and the Schenectady Locomotive Works, Schenectady, 
N. Y. He has been connected with the engineering department 
of the American Locomotive Company at the New York office 
ever since its organization. 


William Miller, president of the Monarch Pneumatic Tool 
Company, has resigned, effective December 31, and has accepted 
the vice-presidency of the Pyle-National Electric Headlight Com- 
pany, with offices in the Karpen building, Chicago. Mr. Miller 
began his apprenticeship in the Hannibal & St. Joseph shops at 
Hannibal, Mo., in 1881, and in 1885 was journeyman with the 
Missouri, Kansas & Texas at Hannibal. He was with the 
Wabash at Moberly, Mo., in 1886, and the following year was 
employed by the Denver & Rio Grande at Denver, Colo. He 
became shop foreman of the St. Louis & San Francisco at 
Springfheld, Mo., in 1889; general foreman of shops of the 
Colorado Midland at Colorado City, Colo., in 1900; master me- 
chanic of the Terminal Railroad Association of St. Louis in 
1904, and was appointed assistant superintendent of motive power 
of the Denver & Rio Grande in 1905. He went to the Western 
Maryland as superintendent of motive power and car depart- 
ment at Union Bridge, Md., in 1907, and in 1908 entered the 
commercial ficld as vice-president of the Adreon Manufacturing 
Company, with offices at Chicago. Mr. Miller became president 
of the Monarch Pneumatic Tool Company and vice-president of 
the Standard Railway Equipment Company in 1911. 


H. F. Ball has opened an office in the Hudson Terminal build- 
ing. 30 Church street, New York, as a special consulting engi- 
neer. Mr. Ball entered the service of the Pennsylvania Railroad 
as an apprentice at Altoona, Pa., in 1884. Four years later he 
entered the drafting room at Altoona, and in 1850 was appointed 
chief draftsman of the car department of the Lake Shore & 
Michigan Southern. Two years later he was placed in charge of 
the car shops at Cleveland, as general foreman, and in 1894 was 
appointed general car inspector. Five years later he was made 
mechanical engineer of the Lake Shore, which position he held 
until his promotion to the position of superintendent of motive 
power in February, 1902. In 1906 he left the Lake Shore to ac- 
cept the vice-presidency of the American Locomotive Automobile 
Company; a few months later his jurisdiction was extended over 
the American Locomotive Company as vice-president of engi- 
neering. This position he resigned a short time ago, as an- 
nounced in our issue of December, 1912. Mr. Ball’s tenure of 
office, as vice-president of engineering of the American Loco- 
motive Company has been coincident with some of the most 
important improvements made in locomotive construction, as well 
as the great increase in power and weight which characterize the 
present day locomotive. It covered such radical changes in de- 
sign, as a substitution of the Walschaert for the Stephenson 
valve gear, the use of superheated for saturated steam, and the 
successful development of the Mallet locomotive. Mr. Ball was 
president of the Central Railway Club in 1900 and of the Amer- 
ican Railway Master Mechanics’ Association in 1905-6. 
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CATALOGS 


Pipe Unions.—A leaflet being sent out by the Jefferson Union 
Company, Lexington, Mass., briefly draws attention to the fact 
that this company is a specialist on unions and makes nothing 
else. The Jefferson union is illustrated in several styles. 


Power PLANT EQUIPMENT.—Schutte & Koerting Company, 
Philadelphia, Pa., is issuing a twenty-page catalog in which vari- 
ous pieces of apparatus used in the power house are illustrated 
and briefly described. This includes injectors, condensers, various 
types of valves, furnace blowers, automatic eductors, oil firing 
system and chimney ventilators. 


CoAL Conveyors AND INDUSTRIAL RatLways.—Iwo pamphlets 
have been issued on the Hunt noiseless coal conveyor and the 
Hunt industrial railways, by the C. W. Hunt Company, New 
York. They contain illustrations of the various types of coal 
conveyors and automatic dumpers, with a description as to their 
applications and a very complete description of industrial rail- 
ways. 


ELectric TESTING LABORATORIES.—Á leaflet issued by the Elec- 
tric Testing Laboratories, Eightieth street and East End ave- 
nue, New York, briefly outlines the work that this company is 
prepared to undertake. This includes the preparation of speci- 
fications and the inspection and testing of all kinds of electric 
apparatus. The tests are made either in the laboratory or at 
the manufacturer’s works. Tests of equipment in use in any 
part of the country will also be undertaken. 


Motors AND GENERATORS.—Adjustable speed, small sized, direct 
current motors in sizes from 1/3 to 32 horsepower, form the sub- 
ject of bulletin No. 158 from the Crocker-Wheeler Company, 
Ampere, N. J. These are fully illustrated and described and 
several applications to machine tools are shown Bulletin No. 
159 from the same company is devoted to the subject of alternat- 
ing current generators of 50 k. v. a., or larger, capacity. These 
are designed for both two and three phase circuits and are fully 
illustrated. 


Cuucks.—The Skinner Chuck Company, New Britain, Conn., 
has issued a new catalog and price list which supersedes all pre- 
vious publications from this company. In it is illustrated and 
described a complete line of independent, universal and combi- 
nation lathe chucks, as well as drill chucks, planer chucks, face 
plate jaws, drill press vises and reamer stands. With the illus- 
tration of each style there appears a table of dimensions giving 
complete information on the dimensions of details for each size 
of chuck. A telegraphic code with a word for each size of each 
type of chuck is included. 


Hose CouPLincG.—Bulletin No. 303 from the Thomas H. Dal- 
lett Company, York and Twenty-third strects, Philadelphia, Pa., 
is devoted to a complete illustrated description of the Dallett 
quick action hose coupling. This coupling is made of hard 
bronze with no projecting pieces to catch when the hose is 
trailed on the ground. It is not only designed for rapid con- 
necting and disconnecting, but is intended especially to give a 
positive air tight joint under all conditions and to remain 
coupled in any position of the hose. Other accessories for ajr 
hose are briefly mentioned in the same catalog. 


STEAM TuRBINES.—A 48-page booklet recently issued by the 
De Laval Steam Turbine Company, Trenton, N. J., fully illus- 


trates and describes the velocity stage type of turbine which is 


built in sizes up to 600 horse power, and is suitable for direct 
connection to centrifugal pumps, blowers or small generators. 
This booklet outlines the factors effecting the suitability of 
different types of turbines for different services, the methods 
of velocity staging for small turbines and the practical con- 
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siderations of material and design. The velocity stage type 
turbine as built by this company has several distinguishing fea- 
tures. The catalog is fully illustrated. 


ACETYLENE GENERATORS.—A small leaflet issued by the Alex- 
ander K. Milburn Company, Baltimore, Md., briefly describes 
various types of acetylene gas generators to be used in connec- 
tion with lighting or welding outfits. These are shown both in 
portable and stationary forms with lights of practically any de- 
sired candle power attached. The portable machines are entirely 
automatic and one type of 500 candle power size is shown as 
arranged for a hand light. A portable oxy-acetylene welding 
outfit is shown, as is also a new oxy-acetylene generator which 
utilizes waste steam to generate the gas. This company has 
manufactured over 70,000 acetylene generators. 


WELDING, CUTTING AND BRAzING.—The Northwestern Blau-Gas 
Company, St. Paul, Minn., has issued a 40-page pamphlet illus- 
trating and describing the ways in which Blau gas may be used 
for welding, cutting and brazing. Blau gas is a new gas invented 
by Hermann Blau, a German, and is exceptionally well adapted 
for welding, cutting and brazing purposes. It is a compressed 
liquefied distillation gas produced from mineral oils. In the 
process of manufacture it is reduced to 1/400 of its volume and 
all poisons and impurities are removed. One cubic foot of ex- 
panded gas will produce 1,800 B. t. u. Among the illustrations 
are shown repairs to heavy gear wheels, automobile chassis, pro- 
peller blades, crank shafts and the cutting of steel girders. 


ELecTRIC Dritts.—Three bulletins issued by the Chicago 
Pneumatic Tool Company, Fisher building, Chicago, describe 
the latest development in portable electric drills. One is de- 
voted to heavy duty electric drills for alternating current, which 
are built in sizes ranging from 34 in. to 2 in. capacity. The 
construction and equipment of each of these is fully illustrated 
and described. Another bulletin is devoted to similar infor- 
mation on heavy duty electric drills for direct current which 
are furnished in sizes covering the same range. The third 
bulletin is devoted to drills which will operate on either direct 
current or single phase alternating current. These are furnished 
in sizes suitable for holes of from 3/16 in. to 1%4 in. diameter 
in metal. General specifications are given for each size. 
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PASSENGER TRAFFIC IN Jarpan.—The gross earnings of the 
Japanese railways are 55 per cent. from passengers and 45 per 
cent. from freight, as compared with 25 per cent. from pas- 
sengers and 75 per cent. from freight in the United States.— 
Erie Railroad Employees’ Magazine. 


Swiss Rarpway Earnincs.—The receipts of the Swiss state 
railways for 1911 were as follows: Passenger traffic, $15,001,890; 
freight traffic, $21,263,988; other receipts, $1,458,926, a total of 
$37,724,804. Expenditures were $22,664,762, making a balance in 
favor of the government of $15,060,042. 


PHYSICAL VALUATION OF THE LEHIGH VALLEY.—As a result of 
the physical valuation on the Lehigh Valley it is shown that the 
company’s property used for transportation is worth $300,000,000, 
which amounts to $159,300.000 surplus for the stockholders, or a 
percentage value of 236 for the shares. 


MAINTENANCE Costs ON NEBRASKA RaAILWays.—Engineering 
and superintendence on Nebraska railways cost $1,034.67 per 
roadway mile and $810.15 per track mile, or 2.16 per cent. of 
the total value of roadway, equipment, etc. These figures are 
from the report of the Nebraska State Railway Commission. 


ENGINEMAN IMPRISONED FOR NEGLIGENCE.—In Germany, last 
June, an engineman overran a signal set against him and 
caused a collision by which three persons were killed and 28 
injured, some of them severely. The criminal court at Leipsic 
tried him for criminal negligence and sentenced him to 15 months’ 
imprisonment. 
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c Remember that the car department compe- 
ar W a j a 
tition, which was announced in our issue 
wepertment of December, 1912, and January, 1913, will 
Competition close on February 15, and that all manu- 


scripts must be received by that time. A prize of $50 will be 
given for the best article on a car department subject of spe- 
cial interest to our readers. Papers, not awarded the prize, but 
accepted for publication, will be paid for at our regular space 
rates. Mail your contribution at once. 


Among the reasons in favor of keeping the 
exhibits at the Atlantic City conventions 
open during the evening are: the opportu- 
nity for an exhibitor to obtain a greater 
benefit from his exhibit and a better return on the money in- 
vested in it; a chance for the members of the association to 
more fully inspect the exhibits, to do so with less haste and 
with an opportunity of talking with the ‘manufacturer or his 
representative without constant interruption; a source of attrac- 
tion which will bring everyone connected with the conventions 
to the pier during the evening, a result which is greatly to be 
desired from every standpoint; an increase in the number of 
railway men in other departments who will visit the exhibits 
for but one or two days, and a bigger, better and more worth 
while exhibit in every way. What are the objections to a trial 
of the idea? 


Exhibits Open 
During the 
Evening 


Prominent among the problems which con- 
front motive power officers is that of fuel 
economy, and various plans are in force 
or have been tried out on different roads 
in the effort to reduce fuel consumption and eliminate waste. 
In some cases a special branch of the motive power department 
has been inaugurated to deal with economy in fuel and sup- 
plies in general, the most recent road to adopt this system be- 
ing the Rock Island. It can scarcely be questioned that the 
most satisfactory method of instructing firemen in the proper 
methods of performing their work is by individual instruction, 
but as a rule conditions will not permit this to be done. The 
question of proper instruction along these lines seems to have 
been simplified to a very material extent on the Union Pacific 
by the use of moving pictures, as described elsewhere in this 
issue, and the results obtained should be encouraging, not only 
to those directly connected with the work, but also to motive 
power officers in general. 

Choosing at random from the numerous important points 
which might be considered, the condition of the fire when a 
locomotive is brought into a terminal is worthy of attention. 
It is astonishing how many firemen, considered to be experi- 
enced, will bring in fires banked high with fresh coal. by far 
the greater part of which must go into the cinder pit as waste. 
This leads directly to the waste of steam by popping, a point 
brought out by the moving pictures in a most impressive way. 
It is difficult at any time to impress on hostlers and others hav- 
ing to do with the handling of locomotives at terminals, that 
there is no need of keeping the steam pressure of locomotives, 
while they are in or about the engine house, constantly at the 
blowing off point. When a locomotive comes in with a bright, 
hot fire and requires only enough steam pressure to work it 
into the engine house, either the surplus steam must escape 
through the pops, or the boiler must he cooled. In an effort 
to cool the boiler, the blower is turned on hard with the fire 
door open and probably an injector is started. In nine such 
cases out of ten, whether or not the tubes were dry on arrival, 
they will be leaking badly when the locomotive reaches the en- 
gine house. 
ber that can be directly traced to the ash pit handling, and the 
only way to improve such conditions is to instruct the men 
in the proper methods. 


Moving Pictures 
and Fuel 
Economy 


There are cases of leaky boiler tubes without num- 


To obtain satisfactory results the in- 
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struction should not stop after one lesson, but be continued 
periodically, and moving pictures seem to offer an easy and 
effective means of doing this. 


When a locomotive leaves the shop after 


The Pei ‘ : 
wens heavy repairs it is not, in most cases, im- 

inishing mediately ready for service, and often the 

Shop work that is to be done on defects de- 


veloped during the breaking in runs will hold it for two or 
three days longer before it can be safely delivered for the use 
of the transportation department. If the shop is working ef- 
ficiently and on a schedule, the return of these locomotives that 
are’ being broken in, for some minor work, interferes with the 
routine and may result in an aggravating delay in finishing 
other locomotives. Again, there is much work required just 
before the engine goes out, such as the re-application of piping, 
putting in cab fittings, painting, attaching the tender, filling the 
boiler and firing up, which does not require the facilities of the 
main shop and during busy times it should not be occupying 
room in the erecting shop. When the roundhouse is adjacent to 
the shop it has been the practice to make these repairs there, 
but a large shop requires the constant use of several pits for 
this purpose with the necessity of the men going back and forth, 
to the main shop, as the roundhouse forces could not be ex- 
pected to do this finishing work, and the result, while an im- 
provement, is not altogether satisfactory, especially where a 
roundhouse foreman needs all of the pits that he has. The best 
solution is the building of a separate small shop adjacent to the 
erecting shop where the pits are provided and used entirely for 
this finishing work, and several of the larger shops are finding 
this arrangement most satisfactory. 

The most recent instance of this kind, is the erection of such 
a building at the Scranton shops of the Delaware, Lackawanna 
& Western. In this case, it is located directly across the trans- 
fer table from the main erecting shop and has four pits. It is 
of a structure in keeping with the remainder of the plant, has 50 
ft. concrete pits and a floor of creosoted wooden blocks. Smoke 
jacks are installed at both ends of each pit and all finishing 
work and repairs reported by the engineer after the breaking in 
trip, as well as the attaching of the tenders, etc., is performed 
here. It is heated with steam, piped throughout for hot water 
and compressed air, and lighted with electricity. 


A design of steel passenger cars prepared 


New York i 

c l Steel by the mechanical department of the New 
Corra: MEE York Central Lines working in conjunction 
Coaches 


with the builders, is especially noticeable in 
two particulars. One is the exceptional thoroughness of the in- 
sulation and the other, the very stróng end construction. Great 
difficulty has been experienced in keeping steel passenger cars 
at a comfortable temperature in severe winter weather and the 
drain on the locomotive for heating the cars has been greatly in- 
creased at just the time that more steam is needed for pro- 
pulsion. While it is possible to properly heat these cars by put- 
ting in a large radiation surface and supplying it with sufficient 
steam, the better way is to prevent, as far as possible, the 
transmission of the cold air to the interior of the car or the 
loss of heat to the outside. Where there is a continuous metal 
connection between the inside and the outside of the car body, 
the transfer of the heat and its dissipation on the outside sheath- 
ing is very rapid, but where the continuity of such a metal 
path is broken with even a thin sheet of non-conductor the 
loss will be greatly decreased. In the New York Central cars 
an effort has been made to avoid all continuous metallic con- 
nection between the inside and the outside, and practically with- 
out exception, the effort has been successful. Furthermore, a 
sheet of insulation is secured to the back of the outside sheath- 
ing and another heavier one on the back of the inside sheathing 
or finish. As a further preventive the circulation of air be- 
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tween the parts of the framing or under the floor has been 
prevented. 

Experience with steel cars in wrecks has shown them to be 
practically invulnerable except when an adjoining car or a loco- 
motive pierces the body end framing. With an end construc- 
tion sufficiently strong and properly designed, the chance for 
loss of life in a steel car, under any condition, is very slight. 
On the cars under discussion the diaphragm posts of the vesti- 
bule are very heavy and securely supported, but are considered 
only as the advance guard, the greater resistance being en- 
countered at the end of the body. This consists of two 6 in., 
15.6 lb. Z bars at the corners, set in a pocket in the underframe 
casting at the bottom and securely supported at the top. These 
are reinforced by large cast steel knees extending up as high 
as the belt rail. The door posts are 6 in., 1214 lb. I beams, also 
set in pockets in the underframes and most securely fastened 
at the top to an end plate arranged to give an exceptional re- 
sistance in the horizontal plane. These main members taken in 
connection with the intermediate 4 in. Z bar posts and the steel 
sheathing present a structure which appears to be able to arrest 
the movement of any body, especially after it has crushed the 
vestibule framing. 


In considering the subject of improved air 


Air : f 
Brak brake hose the question arises as to how 
jga great an increase in cost is justified by the 
Hose 


conditions of service. Without doubt much 
of the present trouble with the hose is caused by difficulties not 
directly associated with the material, and if these are the basis 
for any considerable proportion of the removals, the amount of 
increased cost that will be justified for better material is reduced 
in the same proportion. Unless there is a time limit provision 
compelling the removal of air brake hose after a certain length of 
service, the use of a better hose, in the final analysis, is not going 
to reduce troubles caused by poor hose, and the argument in favor 
of its use is entirely economic. If, for instance, a car has at one end 
a high-priced hose which has been in service for two years and at 
the other end a low-priced hose which has been in service for 
eight months, the chances of failure at either end of the car will 
be equal and the better quality of material has resulted only in 
a longer life. Considering the matter entirely from the stand- 
point of freight cars, no road is justified in using a better quality 
of air brake hose than is required by the rules of interchange, 
and it is not to be expected that any road will do so. Therefore 
the revision of the M. C. B. specifications should be designed to 
insure the maximum quality which it is believed the service justi- 
hes. It can be concluded that no road will provide a better hose 
than the specifications require, and some may apply a poorer one. 
While the conditions of service may not justify the use of a very 
high-priced hose on freight cars, there is no one who has had 
the temerity to argue that the present hose is good enough. 

The effect of most of the so called “users defects” will in some 
particulars increase in the same ratio as the length of life of 
the hose and an increase in the quality will increase the per- 
centage of hose removed on this account, and it would thus seem 
advisable to require the use of a material which will have a 
normal life equal to the probable length of service before hav- 
ing to he removed for these causes. The first problem to be 
solved 1s the determination of the exact conditions in this re- 
gard. Next, it will be necessary to know what effect the im- 
provement in the quality of the material will have in reducing 
these defects. With these questions settled the desired length of 
life would be known approximately and a material could be speci- 
fied which, while possibly not the best obtainable, would be good 
enough to give efficient service. If that 1s done, however, and 
the expectant life of the hose is fifteen or eighteen months. or 
possibly two years, the rules should provide for its removal at 
the expiration of that time, independent of all other causes. If 
such a time limit does not seem feasible, the hose should be of 
a quality to insure the maximum practical length of service and 
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thus make users defects responsible for nearly all the removals. 

Probably the principal difficulty with the present hose is rapid 
deterioration after being put in service. This is very largely 
due to the use of shoddy and rubber substitutes. In either of the 
suggested plans, the use of such materials should be prevented, 
and it seems probable that a rigid tension test would accom- 
plish this. It has also been suggested that a harder composition 
be required for both the inner tube and the outer cover, and 
that less attention be given to the stretching test. Furthermore, 
that the outer cover should be of a better weather resisting qual- 
ity than the inner tube. Both of these requirements would tend 
to reduce the troubles from users defects. 

After a satisfactory quality of material is obtained, however, 
but part of the problem has been solved and attention should be 
given to compelling the use of properly designed fittings, proper 
methods of applying them and greater care in the application of 
the hose to the car. While the present design of coupler, when 
the hose is properly put up, will separate with no material dam- 
age to the hose, it so frequently occurs that either the couplers 
are not in line, or they have been in service so long as to be out 
of shape, and the strain imposed on the hose when uncoupling 
automatically is very severe and causes serious damage. The 
nipples used and the methods employed in applying them in some 
shops would indicate that efforts were being made to destroy 
the hose as quickly as possible, and the fact that any hose, after 
such treatment, is capable of service at all, is surprising. 


While it has always been realized that the 


Jacobs-Sh t $ l 

ee . dd heating surface in the firebox of a loco- 
Boiler motive is much more valuable in producing 
Tests - 


evaporation than that in the flues, the ex- 
act relation could only be conjectured. Through the enter- 
prise of the Jacobs-Shupert United States Firebox Company, 
however, data is now available which permits the designer of 
a locomotive boiler to approach the subject with much more 
confidence. It has been shown that with a typical locomotive 
boiler having tubes 18 ft. 2 in. in length in which about 7 per 
cent. of the total heating surface is in the firebox and when 
burning a long flame bituminous coal at normal rates of com- 
bustion the firebox evaporates 40 per cent. of the total steam 
from the boiler and the ratio of the heat absorbed per square 
foot by the firebox to that absorbed by a square foot in the 
tubes is as 6.15 to 1. This is without a brick arch in the firebox. 

Before the results of these tests, valuable as they are, are 
used in practical design the conditions which held during the 
making of the tests and the possible effect on the results as 
well as the methods of competition should be thoroughly under- 
stood. Primarily, the tests were intended entirely as a com- 
parison between two different types of fireboxes applied to 
otherwise exactly similar boilers and all conditions during the 
same tests on both boilers were alike. In neither case, how- 
ever, were these conditions exactly normal. The tests proved 
conclusively that, as steam makers, the two boilers were prac- 
tically equal. The low water tests which were made later, 
however, proved that the Jacobs-Shupert sectional firebox was 
very much the superior under the conditions of the trials. 

In the first series of evaporation tests It was necessary, since 
the evaporation of the two parts of the boiler was to be deter- 
mined hy the amount of feed water injected into cach, to sepa- 
rate the firebox from the barrel with a water tight partition 
which consisted of an extension on the back tube sheet. This 
prevented all circulation between the two parts and necessitated 
the injection of feed water into the firebox section as well as 
through a check valve in the usual position. The feed water 
in the firebox section was discharged through a perforated pipe 
extending for practically the full length of the box and located 
over the center of the crown sheet. Since the rate of heat 
transferred through a sheet depends on the difference in tem- 
perature in the two sides of the sheet. it is probable that the 
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entrance of the cold water at practically the hottest part of the 
firebox resulted in a considerable increase in the rate of heat 
transfer at that point. On the other hand, it required the cold 
water to gradually find its way down along the outer ‘sheet in 
the water legs and probably decreased the normal amount of 
circulation and increased the average temperature of the water 
in the water legs, thus decreasing the heat transfer through the 
side sheets. Again, the injection of the cold water directly to 
the firebox section, which under normal conditions is supplied 
with water that has already been heated in the barrel, required 
it to do more work in delivering the same amount of steam. 
With the front end temperatures and the efficiency of combus- 
tion the same, the distribution of heat between the firebox and 
the tubes will depend on how much the firebox can absorb, 
since the tubes will only be supplied with the remainder. If 
then, the conditions of the test were such as to permit the fire- 
box to take up a larger portion of the heat than would be the 
case if it had received water from the barrel of the boiler, the 
tubes would be somewhat handicapped and the fact that the 
boiler in its normal condition and receiving feed water only 
through the usual check valve, gave practically the same ef- 
ficiency that it did when it was tested with the partition between 
the firebox and the barrel, would not be conclusive proof that 
the distribution between the firebox and the tubes was exact. 
While the tests on circulation, which were all confined to the 
movement of the water in the water legs, proved that the cur- 
rents were not as strong, nor as direct as had been supposed, 
and also indicated that the movement from the barrel to the 
firebox is very gradual, it must be remembered that when the 
circulation tests were made, the firebox was fitted with two 
large arch tubes which was not the case when the separate fire- 
box tests were made. While we have no exact knowledge of 
the rapidity of the movement of the mixture through the arch 
tubes, there is no doubt but what it is very rapid and would 
decidedly affect the character of the circulation in the side 
water legs. 

It is to be regretted that the facilities for the tests and the 
time allowed did not permit a more complete investigation to 
check the effect of these various features, but it would hardly 
be just to expect a manufacturing company to stand the ex- 
pense of a series of tests which would probably extend over 
two years and develop facts, which, while of great value to 
the engineering world in general, would be of no particular 
importance in its own field and the Jacobs-Shupert United 
States Firebox Company is entitled, and should receive the 
hearty commendation of all engineers for the work it has done. 

In connection with the results, as published in Dr. Goss’ re- 
port, attention should be drawn to a few features which, if not 
understood, might lead to some error in the use of the data. 
The firebox heating surface of the Jacobs-Shupert firebox is 
the developed area of the sheet, which gives this box 21.4 sq. 
ft. greater heating surface than the radial stay firebox. This is 
an increase of over 14 per cent., and the unit figures of evapo- 
ration from the Jacobs-Shupert firebox are smaller by that 
amount than would be the case if the projected area had been 
used. The evaporation from the back tube sheet is credited 
to the firebox by being pro-rated on the basis of each square 
foot being equivalent to the average square foot of the rest of 
the firebox, and this amount is deducted from the evaporation 
of the barrel. This area amounted to 27.5 sq. ft. for the radial 
stoy boiler and 28.9 sq. ft. for the Jacobs-Shupert. The heat- 
ing surface of the tubes is figured on the inside surface, while 
the published heating surface of other boilers is given for the 
outside of the tubes. The difference in this case is to reduce 
the amount of tube heating surface by 10.8 per cent. The 
area of the front tube sheet which amounts to 18.6 sq. ft. in 
both botlers, is included in the heating surface. This area is 
not included in the published heating surface of locomotive 
boilers. The area of the arch tubes is not included in the 
heating surface in connection with the results of evaporation 
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after the arch was installed. The report does not state 
whether the arch tubes were in place during the tests without 
a brick arch, and without this information it is impossible to 
determine whether the increased evaporation as given by the 
arch is due entirely to the improved combustion or whether 
part of it should be credited to the heating surface of the arch 
tubes. 


" NEW BOOKS 


Shop Notes. Edited by H. H. Winsor. 208 pages. 6% in.x9% in. Illus- 
trated. Bound in paper. Published by Popular Mechanics, Chicago. 
Price, 50 cents. 

This is the ninth annual year book of the Popular Mechanics 

Shop Notes and is a collection of the articles published during 

the past under that head in the monthly edition of the magazine. 

It includes 595 easy ways of doing things in the several trades. 

The items are all original and are simple in construction, making 

it possible for a handy amateur to duplicate them. A complete 

index is given in the back of the book. 


Density and Thermal Expansion of Linseed Oil and Turpentine. By H. W. 
Bearce, Assistant Physicist, Bureau of Standards. Technological Paper 
No. 9. Published by the Bureau of Standards, Washington, D. C. 

This pamphlet has been prepared in response to a demand for 
a more complete knowledge concerning the physical properties 
of linseed oil and turpentine. Samples were taken from various 
manufacturers in different localities throughout the country. The 
apparatus and method of procedure used is thoroughly described, 
together with the results obtained and comparisons with previous 
tests. A good deal of the information is given in the form of 
tables of density, weight and volume as determined from the 
tests. 


Coal. B. E. E. Somermeier, Professor of Metallurgy, Ohio State University. 
Bound in cloth. 167 pages. 6% in. x 9% in. Published by the 
McGraw-Hill Book Company, 239 West Thirty-ninth street, New York. 
Price, $2.00. 

The information is largely based on private notes, scattered 

general information, technical bulletins, and original papers in 

technical journals. The author has endeavored to keep in mind 
throughout the work the mechanical and power plant engineer, 
the chemical engineer and chemist, and the non-technical business 
man who has to do with the buying and selling of coal. The 
work is divided into 10 chapters, the first dealing with the com- 
position and heating value; the second with the chemical analysis; 
the third, fourth, fifth and sixth with the testing of fuel; the 
seventh and eighth with the improvement by washing and the 
general purchase of coal under specifications; the ninth thor- 
oughly discusses the method and theory together with the results 
obtained through gas analysis by the Orsat apparatus; the tenth 
chapter is given over to analytical tables, giving the composition 
of various kinds of coal found throughout the United States. 

The book contains a few diagrams, clearly illustrating the various 

methods used in the testing of coals. 


By Arthur M. Greene, Jr. 
John Wiley & Sons, 


The Elements of Heating and Ventilation, 
Cloth, 5% in. x 9 in., 315 pages, 223 illustrations. 
» New York. Price, $2.50. 
The aim of this book has been to bring together in logical order 
and in a small volume the necessary data from which to design 
the heating and ventilating systems’ of buildings. There are 
twelve chapters dealing with methods of heating and of calcu- 
lating the heat required; amount and condition of air for venti- 
lation; loss and gain of heat; radiators, valves and heat trans- 
mission, etc. Direct steam, indirect and hot water heating are 
all dealt with, as well as furnaces and boilers, district heating, 
temperature control and drying by air. Numerous tables and 
charts are used throughout the book. 
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International Railroad Master Blacksmiths’ Association. Proceedings of 
the 1912 Convention. Bound in cloth. 334 pages, 5%4 in. x 8% in. 
Published by the International Railroad Master Blacksmiths’ Associa- 
tion, A. L. Woodworth, Secretary, Lima, Ohio. 

The twentieth annual convention of this association was held in 

Chicago, Ill., August 20-23, 1912, Among the subjects considered 

were Drop Forging, Frog and Track Work, Forging Machines 

and Dies, Springs and Spring Making, Frame Making and Re- 
pairing, Heat Treatment of Metals and Piece Work. 


By Jerome Cochran. Cloth bound, 
D. Van Nostrand Co., New 


A Treatise on Cement Specifications. 
6 in. x 9 in., 101 pages, 7 illustrations. 
York. Price $1.00. 

While the author recognizes in his preface the impossibility of 
drawing specifications for cement which will be applicable 
to all classes of work and under all conditions, he has tried to 
make the presentation of the subject more complete than has 
ever before been attempted. The specifications proper cover 76 
pages and include clauses on general conditions governing the 
use of cement, furnishing it to the contractor, purchasing it 
from manufacturers, delivering and storing it, inspecting and 
testing, testing requirements, methods of testing, and significance 
of tests. In addition to the specifications there are chapters 
on methods of mechanical analyses of Portland cement, bibli- 
ography of specifications for cement and bibliography of for- 
eign cement specifications. The work is intended as a guide 
to students and young engineers in the preparation of specifica- 
tions, and the aim has been to make this set consistent and in 
conformity with modern practice. 


An Extension of the Dewey Decimal System of Classification Applied to the 
Engineering Industries. By L. P. Breckenridge and G. A. Goodenough. 
Bulletin No. 9 (revised edition). University of Illinois Engineering 
Experiment Station. Size 6 in. x 9 in., 117 pages. Price, 50 cents. 

The filing and classification of engineering data has become a 

matter of much importance, and this bulletin was prepared for 

use as a guide in carrying out such work. Bulletin No. 9 was 

originally issued in 1906, and the demand was so great that a 

second edition was printed and distributed, 20,000 copies in all 

having been sent out. The demand for the bulletin having 
continued, the revised bulletin has been prepared with a num- 
ber of changes and extensions presenting subdivisions of sub- 
jects in such detail as to constitute a complete classification 
for most industries, even though they are highly specialized. 

This revision has been made in accordance with the 1911 edition 

of “Decimal Classification,” by Melvil Dewey. The experiment 

station is unable to make this revised bulletin subject to 
gratuitous distribution and a charge of 50 cents is made for 
copies postpaid. 


Locomotive Dictionary. 1912 (Third) Edition. Compiled and edited for 
the American Railway Master Mechanics” Association by Roy V. 
Wright, managing editor of the Railivay Age Gacette and editor of 
the American Engineer, assisted by Porter L. Swift. Ilustrated. 
901 pages. 9 in. x 12 in. Published by the Simmons-Boardman Pub- 
lishing Company. New York, and distributed by the McGraw-Hill Book 
Company, 239 West 39th street, New York. Price, leather bound, $6; 
cloth bound, $4. 

The progress made in the design of locomotives, both steam and 

electric, during the past three years is well illustrated by the con- 

tents of this edition of the Locomotive Dictionary when compared 

with the 1909 edition. It has been necessary to go beyond a 

mere revision of the previous edition, and so far as the illustrated 

section is concerned, it is a practically new book. The definition 
section also has been thoroughly revised and considerably ex- 
panded. While the Mallet, Mikado and Pacific type locomotives 
have been given special attention, the lighter types are by no 
means overlooked. This is especially true in connection with the 
switching and Atlantic type locomotives. In connection with 
each locomotive elevation a complete list of dimensions, weights 
and ratios is given, an improvement which, no doubt, will be 
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much appreciated. It is evident that considerable study has been 
given to the selection of the typical parts and details that are 
presented and only approved designs that have been successful 
in service are illustrated. Cross references between the general 
and detail drawings are included wherever possible. Among the 
new sections that have been added are one on mechanical stokers 
and one on locomotive tool equipment; the sections on oil burn- 
ing locomotives, electric locomotives, air brakes, and frames 
and frame bracing have been materially enlarged. The illustra- 
tions showing the Master Mechanics’ standards have been en- 
tirely redrawn, making them more legible and greatly improving 
their appearance. The section on machine tools occupies 60 pages 
and gives photographic reproductions of practically all kinds of 
metal working machinery used in the repair of locomotives. The 
study of machine tool operations by L. R. Pomeroy, which first 
appeared in the April, 1909, edition of the American Engineer & 
Railroad Journal, and was included in the 1909 edition of the 
Locomotive Dictionary, is again presented. 


Car Builders’ Dictionary. 1912 (Seventh) Edition. Compiled and edited 
for the Master Car Builders’ Association by Roy V. Wright, managing 
editor of the Railway Age Gazette and editor of the American Engi- 
neer, assisted by Andrew C. Loudon. Illustrated. 953 pages, 9 in. x 
12 in. Published by the Simmons-Boardman Publishing Company, New 
York, and distributed by the McGraw-Hill Book Company, 239 West 
39th street, New York. Price, leather bound, $6; cloth bound, $4. 

The Car Builders’ Dictionary is too well known to require any 
description, and this, the seventh edition, does not differ ma- 
terially in plan and scope from its predecessors. However, it 
cannot be properly designated as a revision of the last edition, 
since it is to all intents and purposes an entirely new book. The 
progress in car design and construction has been so great during 
the past three years that a large part of the illustrated section of 
the 1909 edition was found to be obsolete. The designs illustrated 
in the present edition have been most carefully selected and rep- 
resent approved modern practice in every particular. The smaller 
and lighter equipment has by no means been overlooked, but re- 
cent improved designs have been chosen as examples. It is evi- 
dent that the utmost*care has been used to make the book com- 
plete and to cover the full range of rolling stock. This has re- 
sulted in a material increase in the size of the volume, in spite 
of the fact that the machine tool section given in the pre- 
vious edition has been eliminated. The drawings are fully di- 
mensioned, and all of the more important details are shown 
separately. A cross reference giving the location of the draw- 
ings of associated parts accompany many of the captions and are 
one of the new features which will be fully appreciated. One 
of the most valuable parts of the book is that containing the 
standards of the Master Car Builders’ Association, which are 
given complete, and in each case have been redrawn on a larger 
scale, making them much more legible than those furnished by 
the association. In the definition section, all of the new terms 
that have come in general use during the past few years have 
been included, and their meaning made clear. Definitions of 
other terms have been completely revised, and in many cases 
entirely reworded. Among the new features are the complete 
details and specifications for postal cars as required by the United 
States government. The section on electric motor cars has been 
greatly extended, and an entirely new section on wrecking equip- 
ment and tools has been added. Typographically the book pre- 
sents a much more pleasing appearance than former editions, and 
the reproduction of the photographs is particularly well executed, 
permitting a study of many of the details which are commonly 
lost in the final impress of half tones. 


Die Beleuchtung von Etsenbahn-Personenwagen (The Lighting of Passenger 
Cars). By Dr. Max Buttner, Berlin. 235 pages, 6 in. x 9 in., 108 
illustrations. Cloth. Julius Springer. Price 7 marks ($1.75). 

The title of this book would be more descriptively accurate if 

it were to he called the Lighting of Passenger Cars by Elec- 

tricity, for though lighting by candles. oil and gas is discussed, 


_ that of the second class, with the reading lamps in use. 
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it occupies but 25 pages of the book. The balance is entirely 
devoted to a description and discussion of the different methods 
of electric lighting in use. In the brief reference to the earlier 
forms of lighting, the Pintsch and Frost systems are described, 
as well as a few lamps for burning oil and for holding candles. 
The methods of electric lighting are divided into three classes: 
Those in which the current is supplied by an accumulator; by 
a dynamo in the baggage car or other compartment of the 
train and driven by its own steam engine; and a dynamo driven 
from the axle of the moving car. The list of the several types 
of each of the three classes is quite complete, so far as European 
practice is concerned, but does not quite cover everything that 
has been done in the United States. This statement applies 
more particularly to the work of the steam driven dynamo 
rather than to the axle system; for, among the descriptions of 
the latter class we find many that have been developed in the 
United States, so that as a book of reference for the engineer 
who is engaged, or is interested in this class of work, the book 
will fill an important role. 

In the fourth chapter of the second part, the author gives 
descriptions of many attachments that are used, such as couplers 
and the like, and summarizes the situation and requirements for 
car lighting. According to Dr. Bittner, the same principles 
should be applied and the same requirements exist as for house 
or room lighting. The lighting should be of sufficient brilliancy 
so that passengers can see to read without straining the eyes. 
The light should be soft and uniform without flicker or varia- 
tion, and the sources of the light must be so disposed that the 
eye will not be blinded or dazzled thereby, and the system should 
be so designed that the maximum amount of illumination will 
be obtained with a minimum of complication in the mechanism 
and consumption of power. The arrangement of the lamps 
should be so planned that, as far as possible, there should be 
the same amount of illumination at each point throughout the 
car. To accomplish this, it is not advisable to use a single 
lamp of high power at any one place, but rather a number of 
lamps of lower intensity scattered throughout the interior. 

As a general thing, deck or ceiling lamps are preferred, 
though very many side lamps are in use. Referring to the con- 
struction of German cars, he states that where deck or ceiling 
lamps are used they must not be placed too high, and yet they 
should be high enough so that the shadows cast by the parcel 
racks will not interfere with the illumination. A height of from 
6 ft. to 614 ft. is recommended, which would hardly be sufficient 
for the American type of car. While the use of a glass shade 
to protect the incandescent bulbs from breakage is recommended, 
the author does not approve of a shade that will absorb any 
of the light, but urges the use of reflectors above the lamps in 
order to throw the rays of light down, and commends the 
practice of using special reading lamps back of the seats. 

One paragraph in this discussion is of special interest, wherein 
there is given a summary of the amount of light furnished to 
different classes of German cars. The author says that the 
brilliancy of the illumination supplied varies widely on different 
systems of railways. The most brilliantly lighted cars in Europe 
are those of the Prussian State Railways that are fitted with 
reading lamps. In the first class compartments there are two 
lamps of 20 candle power each and four reading lamps of 
6 candle power each. In the second class compartments. instead 
of the two of 20 candle power, there are two of 16 candle power. 
It is calculated that, with this equipment, the illumination is 
16.8 candle meters on the floor of the first class car, and 14.8 on 
In the 
new cars the reading lamps have been abolished and the first 
and second class compartments are lighted with two lamps of 
20 candle power cach, while the third class are lighted with two 
of 16 candle power. These lamps are set about 6 ft. 6 in. above 
the floor and the illumination on the latter is from 10 to 10.5 
candle meters. The illumination of the cars on other European 
roads is, for the most part, less than that just given. 
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COMMUNICATIONS 


THE ADVERTISING[PAGES 


MINNEAPOLIS, Minn., January 15, 1913. 


To THE EDITOR OF THE AMERICAN ENGINEER: 

I wish to congratulate you on the appearance of the advertising 
pages in the recent issues. Several of your advertisers are tak- 
ing advantage of their opportunities and furnishing us with real 
information, often of decided value and always interesting. I 
wish they would all follow the example of the leaders in this 
regard and break away from the hackneyed, stereotyped claims 
of superiority. If their machines are so much superior there 
must be good reasons for it. Why don’t they give us practical 
examples of results and sound argument and allow us to judge 
the value of their product on this basis? We have to do it in 
the end, anyway. READER. 


DEFECTIVE BOX CARS 


ALBANY, N. Y., January 15, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

The article in your January issue, by R. W. Schulze, on Grain 
Car Inspection, deals with a number of important points con- 
nected with proper repairs to grain carrying cars. In a great 
many cases, however, much of the trouble and expense incidental 
to preparing cars for the transportation of grain and similar 
commodities would be unnecessary if the cars were better put 
together when built. The poor workmanship on many box cars 
makes them unfit for carrying any perishable product, even when 
they are new, and after they have been used a few months in 
general service their condition is almost hopeless so far as grain 
carrying is concerned, This helps greatly to increase the damage 
and short weight claims and can be bettered only by getting 
after the design and construction of new cars. INSPECTOR. 


EQUIVALENT HEATING SURFACE 


PHILADELPHIA, Pa., January 24, 1913. 


To THE EDITOR OF THE AMERICAN ENGINEER: 

It has been your custom for several years to use a quantity 
which you term “equivalent heating surface” in connection with 
superheater locomotives. You explain this to be the evaporative 
heating surface plus 1.5 times the superheater heating surface. 
I do not understand how you arrive at the conclusion that super- 
heater heating surface is 1% times as valuable as evaporative 
heating surface. I understood Mr. Young to state at the Decem- 
ber meeting of the A. S. M. E. that his tests indicated the super- 
heater heating surface to be about one-half as valuable as heat 
absorbing surface as was the water evaporative surface. I believe 
that Mr. Hoffman also stated that the superheater heating surface 
was somewhat less efficient. If these are the facts I do not see 
what justification you have in using 1% times the superheater 
heating surface. PACIFIC. 

[Epitor’s Notre: Our practice of using 1.5 times the super- 
heater heating surface and adding it to the evaporative heating 
surface on superheater locomotives started shortly after the first 
locomotives having a high degree superheater was put in use in 
this country, and resulted from a desire to obtain a figure for 
heating surface of superheater locomotives which would permit 
their ratios to be compared directly with saturated steam loco- 
motives. At that time the Canadian Pacific had more experience 
with this type of superheater than any other company, and Mr. 
Vaughan stated that his observations indicated that a locomotive 
having a high degree superheater with a surface equal to about 
24 the water heating surface which its introduction required to 
be eliminated, would give practically the same power as the 
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saturated steam locomotive. No elaborate tests had been made 
to check the figure and it was based largely on practical experi- 
ence. Since that time there have been no data available that 
seemed to indicate this figure to be incorrect, although it is 
believed that it is exactly applicable only to certain particular 
conditions. 

It must be understood in this connection that the locomotive 
is being considered as a whole and not the boiler alone. Mr. 
Young’s statement applied only to the boiler and was based on 
the heat absorbing capacities of the different surfaces. The 
factor as we use it, however, also includes the action of the steam 
in the cylinders. Tests have shown that the superheater saves 
on an average of 25 per cent. of the water when delivering the 
same power. If we assume a case of a saturated steam locomo- 
tive where the steam consumption per indicated horsepower per 
hour is 26 lbs., the steam consumption for a high degree super- 
heater locomotive of the same size, under the same conditions, 
would be 19.5 Ibs. of water per indicated horsepower. At 1,500 
horsepower this would require the boiler of the saturated steam 
locomotive to deliver 39,000 lbs. of water per hour and the boiler 
of the superheater locomotive to deliver 29,250 lbs. of water. If 
the saturated steam boiler had an actual evaporation of 10 Ibs. 
of water per sq. ft. of heating surface per hour it would have 
3,900 ‘sq. ft. total heating surface. While it is probably not 
exactly accurate to assume that the evaporative heating surface 
of the superheater locomotive would have the same average rate 
per sq. ft., owing to the fact that a considerably larger portion 
of the surface is in the firebox which will give the same total 
evaporation in both cases and will thus require less to come from 
the tubes, the fact that most of the tube heating surface in a 
superheater locomotive is at the bottom of the boiler, which is 
probably less efficient than that at the top, there will be no great 
error introduced by assuming that the average rate per sq. ft. 
in the assumed case is also 10 lbs., which will give 2,925 sq. ft. of 
total evaporative heating surface in the superheater boiler. As 
a general average it is found that the ratio of the evaporative 
heating surface to superheater heating surface in modern boilers 
is about as 4.5 to 1, which in the assumed case would give a 
superheater having 650 sq. ft. of surface. If we then take 1.5 
times this and add it to the 2,925 sq. ft. of evaporative heating 
surface we have a total of 3,900 sq. ft., or exactly the same as is 
in the saturated boiler.] 


TIRE TURNING RECORD 


CLirroN Force, Va., January 25, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 
I am enclosing a report of a driving wheel tire turning test 
which in my opinion is very good, and is hard to beat. The depth 
of cut was from % in. to 5/16 in., and the feed was 9/16 in. 


No. 1 No.2 No.3 No.4 No. 5 No. 6 No. 7 


Diameter wheel, finished, in.. 5534 551% 55% 553% 55% 55% SSH 
Diameter wheel, rough, in.... 56 56 56 56 56 56 56 
Floor to chuck, minutes...... 10 10 5 5 5 7 8 
Turning, minutes ........... 32 27 22 25 18 33 31 
Machine to floor, minutes.... 7 5 3 4 3 6 4 
Total time, minutes.......... 49 42 30 34 26 46 43 


10 to 10to 10to 10to 


Cutting speed, ft. per minute... f 17 17 17 17 


10 to 10to 10to 
17 17 17 


The test was made on a 90-in. heavy duty Niles-Bement-Pond 
machine, which is driven by a 50 h. p.. d. c., Westinghouse motor. 
I would be glad to know of any one beating the time of 26 in. 
from floor to floor. E. A. Murray. 

Master Mechanic, Chesapeake & Ohio. 


DrarT TimBER Botts.—An ample supply of draft timber bolts 
should always be kept on hand at car repair points. The time 
required to straighten and rethread old bolts may cause serious 
delay to important lading. If new bolts are always available 
the old ones can be fixed up at a more convenient time. 


“TESTS OF JACOBS-SHUPERT BOILER 


Under Normal Conditions a Locomotive Firebox With- 
out an Arch Evaporates 40 Per Cent. of the Water 


The report of Dr. W, F. M. Goss on the comparative tests of 
a Jacobs-Shupert and a radial-stay boiler of identical size, which 
were made under his supervision, states that the evaporative 
efficiencies of the two boilers were found to be practically the 
same, but that the Jacobs-Shupert boiler demonstrated some ad- 
vantages in the matter of capacity over the radial-stay boiler 
and was forced without the least sign of distress to an un- 
precedented rate of power. When fired at a rate of 6,553 lbs. 
of dry gas coal per hour and a rate of combustion equal to 
115.35 lbs. of dry coal per square foot of grate area, it gave an 
equivalent evaporation per hour of 19.13 lbs. of water per square 
foot of heating surface and developed 1,669 boiler horse power, 
or an equivalent of one boiler horse power for each 1.8 sq. ft. 
of heating surface. The equivalent evaporation per pound of dry 
coal was 8.78 lbs. of water, or the evaporation of 7.35 lbs. of 
water from 68 deg. feed water. The over-all boiler efficiency 
under these conditions was 65.34 per cent., and of the boiler 
exclusive of the grate, 67 per cent. 

This report shows that when a long flamed bituminous or gas 
coal was used the fireboxes of both boilers absorbed from prac- 
tically 49 to 31 per cent. of the heat in the range of combustion 
from 1,600 lbs. to 4,400 lbs. of dry coal per hour. When using 
this kind of coal between these rates the percentage of the total 
heat absorbed by the firebox can be found by dividing the pounds 
of coal fired per hour by 190 and subtracting the quotient from 
56. This applies to a firebox not fitted with a brick arch. In 
none of the tests of the firebox, as separated from the barrel, was 
the brick arch used. Tests were made to ascertain the effect of 
the brick arch on the boilers in their normal condition and this 
developed that with long flamed fuel the arch showed an increased 
evaporation per pound of coal of 12 per cent., and when using 
the short flamed bituminous coal the increased evaporation, due 
to the presence of the arch, was 8 per cent. 

An investigation was made to determine some facts in connec- 
tion with the circulation of the water around the firebox. These 
showed the rate of flow to be considerably less than had been 
anticipated and indicated that the opening in the stay plates of the 
Jacobs-Shupert firebox was sufficient to admit the water in ample 
quantities to all parts of the water leg. The tests were not ex- 
tensive enough to develop accurately the presence of any definite 
currents. 

The general results of the low water tests, which completed 
the series, have been published in these columns.* These resulted 
in the failure of the crown sheet of the radial-stay boiler at a time 
when the water level was 14% in. below the top of the crown 
sheet, which occurred 173 min. after the water level had reached 
the crown sheet. The Jacobs-Shupert firebox, however, did not 
fail in any particular, although the water reached a point 25% 
in. below the level of the crown sheet, 34 minutes after it had 
reached that level. The water level finally fell to nearly 40 in. 
below the crown sheet and the test was forced to a conclusion 
by the lack of sufficient steam to maintain the draft. An inspec- 
tion of the boiler after the tests showed all the usual effects of 
overheating except that the firebox was intact. Three-quarters 
of the tubes were out of water and had sagged from the effects 
of the heat. Several had collapsed. There was some change in 
the curvature of the sections, but there were no local pocketing 
and no leaks between the sections. In preparing for this test 
the tubes of both boilers were welded to the back tube sheet. 
This test is believed to be a conclusive demonstration of the 
superior strength and safety of the Jacobs-Shupert firebox under 
low water conditions. 


*See American Engineer, July, 1912, page 366. 
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OUTLINE OF TESTS. 


For testing purposes the firebox end of a Jacobs-Shupert boiler 
was taken at random from a lot which were under construction 
for a railroad company. No effort was made to have the par- 
ticular one chosen stronger or better than the others which were 
going through the shop. It was found impossible to obtain a 
radial-stay boiler of the same general dimensions as the Jacobs- 
Shupert boiler and therefore one was built especially for these 
tests by the Baldwin Locomotive Works. The construction was 
subject to the specifications and standards of the same railroad 
to which the Jacobs-Shupert fireboxes were being supplied. Both 
boilers were built in the presence of a personal representative 
of Dr. Goss. They were both of the extended wagon top type 
and had the dimensions shown in the following table. 


` Jacobs-Shupert. Radial stay. 


Diameter at front end, iNM......ooooommooo.o... 70 70 
Diameter at throat, IM......o..oooomooo oo ooo... 83% 83% 
TUBES 
Number dane cn rd See Ade eed a gna a a Gwe 290 290 
A A Scale eave 18—2 18—2 

Diameter; Mi adds dada ea nea Sak eee 2% 2% 
FiREBOX. | 
Length, inside, ft. and iM............o.ooooo..o. 9—1 9—1H 
Width, inside, ft. and in..........oooooo.o.... 6—4 6—41 
Depth, inside, ft. and in.........o.ooooomoo.o.o.. 6—1% 6—2+4 
Grate area, sq. lista ia ió 58.14 58.07 
HEATING SURFACE. 
Side and crown sheets, projected area, sq. ft.. 146.2 146.6 
Side and crown sheets, developed area, used in 
all computations, Sq. Íl......omooocoomooo».. 168.0 146.6 
Total firebox, sq. ft......... ccc cece cent eee eee 230.8 206.7 
LTUDES Sq: ftir bine Veen ie eteren enera in a 2,759.0 2,759.0 
Total barrel sq. Tia oa 2,777.6 2,777.6 
Total boiler, sq. lunar ac 3,008.4 2,984.3 


In the first series of tests, which are designated as Series A, 
each boiler was divided into two distinct compartments by the 
introduction of a partition between the firebox and the barrel. 
This partition was simply the back tube-sheet extended as a 
single flat plate to the wrapper sheet and the mud ring, and 
riveted in place between the firebox and the barrel. For the 
second series of tests, known as Series B, this partition was 
removed and the boilers were both in the normal condition. In 
re-tubing the boilers, after the reconstruction of their fireboxes, 
all tubes were welded in the tube sheets in anticipation of the 
low water tests. This was done since the tests were for the 
purpose of subjecting the crown of the firebox to conditions so 
severe as to bring about its failure and it was thought best to 
take every precaution to prevent a premature failure of the tube 
sheet. 

The two boilers were mounted side by side in a special building 
on the grounds of the Lukens Iron & Steel Company at Coates- 
ville, Pa. They were both equipped with the ordinary front 
end arrangement and stack, except that the usual netting was 
omitted. A standard exhaust pipe and tip was fixed to the bot- 
tom of the smokebox and suitable outside piping was provided 
to convey the steam generated by the boiler to the lower end of 
the exhaust pipe. This arrangement provided for a delivery of 
most of the steam generated through the exhaust tip, and the 
steam thus discharged provided the usual draft action on the 
boiler. The control of the draft was through the medium of a 
valve and a 7 in. pipe line which served the purpose of the usual 
locomotive throttle valve. The steam passing through it was 


_ reduced from the pressure of the boiler to that usually found 


in the exhaust pipe. Steam in excess of that required to pro- 
duce the necessary draft was discharged through a 3 in. blow-off 
pipe, or through the safety valves. 

In all tests the feed water first entered a large calibrated tank 
and the exact amount was recorded, after which it was discharged 
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to vats from which the injectors took their supply, there being 
a separate vat for each injector. In the Series A tests two in- 
jectors were employed, one feeding the barrel of the boiler 
through the usual check valve and the other feeding the firebox 
section through a check valve at the center of the back head 
above the crown sheet and an internal 2 in. pipe, perforated with 
34 in. holes, which continued over the top of the crown sheet 
nearly to the diaphragm between the two sections of the boiler. 
Water glasses were provided on both sections and the level in 
the two parts was kept as nearly as possible at the same height. 
All fuel, both oil and coal, was carefully weighed on calibrated 
scales. Other readings included records of the boiler pressure, 
the temperature and humidity of the laboratory and the outside 
air, temperature in the smokebox, draft both in front and back 
of the diaphragm, amount of steam used by the oil burner, and 
the quality of the steam in both the barrel and the firebox. The 
smokebox gases, the fuel and the ashes were all analyzed. No 
temperatures of the firebox are recorded. 

Nine tests were made in Series A with oil as fuel, five on the 
Jacobs-Shupert and four on the radial-stay boiler, and twelve 
tests were made with coal, six on each of the boilers. Two 
kinds of coal were used; one known as Scalp Level coal which 
burns with a short flame and the other as Dundon coal which 
is a long flame gas coal. - In Series A two tests were made on 
each boiler with Scalp Level coal and four with Dundon coal. 
Analyses of these coals are as follows: 


Scalp Level. Dundon. 
Fixed carbon, per Gents aria a eu 75.90 49.54 
Volatile matter, per Cent... .. ccc. c cece eee c ee eeeee 16.45 34.34 
Moisture, per Cent sa enn sew aa etka 2.15 3.38 
NSH. per Cb co rg. sow ae ra © ee 3.50 12.74 


In the tests with oil the boilers were operated to give an 
equivalent evaporation of water in pounds per hour from 20,000 
lbs. to 29,000 Ibs. and over. It was shown by these tests that 
each pound of oil resulted in the evaporation of 15.9 to 13.2 Ibs. 
of water per hour, the amount diminishing as the rate of power 
increased. The tests showed that when the Jacobs-Shupert boiler 
was made to give an equivalent evaporation of 20,000 Ibs. of 
water an hour, it gave an equivalent of 14.14 lbs. of steam for 
each pound of oil burned. The later tests with coal showed that 
at the same rate of power it generated 8.3 lbs. of steam for each 
pound of Dundon coal burned. This indicates that 1 Ib. of oil 
in locomotive service is equal to 1.7 lbs. of high grade bituminous 
coal. The tests showed that when 800 lbs. of oil were being fired 
per hour, 54 per cent. of the total evaporation was from the 
firebox surface, but when 2,200 lbs. of oil were fired per hour 40 
per cent. of the total heat transmission was through the firebox. 
When giving an equivalent evaporation of 40,000 Ibs. of water 
per hour for the whole boiler the evaporation per square foot 
of heating surface per hour for the firebox was 49.59 lbs. and 
for the barrel 6.47 lbs. The ratio of the heat absorbed per 
square foot by the firebox to that by the tubes when using oil 
fuel was as 7.6 to 1. 

The deduced values covering the firebox performance were 
obtained by multiplying the evaporation actually obtained by the 
ratio of the total firebox surface to the firebox surface effective 
in producing vaporization in the firebox-end of the boiler. The 
small increment, which by this correction is added to the ob- 
served evaporation of the firebox, is in the deduced results, sub- 
tracted from the observed evaporation of the barrel. The effect 
of this correction is merely to credit to the firebox and debit to 
the barrel the heat transmitted by the back tube-sheet. 

Considerable difficulty was encountered in so maintaining the 
fire as to prevent deposits of soot on the heating surface, and 
Dr. Goss states: “The results cannot be accepted as constituting 


a hasis of comparison which admits of a high degree of refine- | 


ment and for this reason uo attempt was made to elaborate 
through a complete heat balance, the computations of the oil-fired 
tests.” 

In the Series A tests with coal, either boiler gave an equivalent 
evaporation of more than 10 lbs. of water per pound of coal at 
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low rates of power. For the whole series of tests, the evapora- 
tion was normally above 8 lbs. of water per pound of coal. 


. This indicates that the thermal efficiency is from 8 to 10 per 


cent. less when coal is fired than when oil is used as fuel. In 
this connection, however, it should be noted that these fireboxes 
were not fitted with brick arches which later tests showed will 
increase the boiler efficiency from 8 to 12 per cent. when using 
coal. 

The percentage of the total heat absorbed by the boiler, which 
is taken up by the firebox when burning coal, is shown in the 
accompanying diagram. The difference of the two kinds of coal 
is clearly evident in these curves and amounts to about 8 per 
cent. On the basis of an equivalent evaporation of 20,000 Ibs. 
of water, the percentage of total heat absorbed by the boiler, 
which is taken up by the firebox of the Jacobs-Shupert design, 
is 42 per cent. with oil, 42 per cent. with Dundon coal and 35 
per cent. with Scalp Level coal. This suggests a possibility of 
some relation between the character of the fuel and the amount 
of heat absorbed by the firebox. For example, it may be that 
the substitution of anthracite coal for bituminous coal would 
reduce the work done by the firebox below 35 per cent. On 
the other hand, it may be that the freer burning coal deposits less 
soot in the tubes and permits them to absorb a larger proportion 
of the total heat delivered. 

When Dundon coal was being fired at a rate of 4,341 Ibs. an 
hour, the Jacobs-Shupert boiler gave an equivalent evaporation 
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Ratio of Evaporation in Fireboxes at Different Rates of Combustion. 


of 35,405 lbs. of water per hour, of which 11,982 lbs. was 
evaporated from the firebox and 23,423 lbs. from the tubes. The 
whole boiler developed 1,026 horsepower, of which 304 horse- 
power was developed by the firebox. The average rate of 
equivalent evaporation per square foot of heating surface per 
hour for the whole boiler was 11.77 lbs., and the firebox alone had 
51.92 and the barrel 8.43 lbs, The ratio of heat absorbed by the 
firebox to that absorbed by the tubes was as 6.15 to 1. 

In figuring the evaporation for the Jacobs-Shupert firebox, 
the developed area of the surfaces is used, which makes it about 
11 per cent. more than the radial-stay firebox, although the 
projected area of the two are the same. Dr. Goss concludes 
from the results of twenty tests that the difference in absorbing 
capacity of the two types of fireboxes tested is not sufficient to 
be established by carefully conducted boiler tests. 

In Serics B there were eleven tests run on the two boilers 
without a brick arch and eight with the brick arch. There were 
five tests of the Jacobs-Shupert and four of the radial-stay with- 
out the arch fired with Scalp Level coal and one test of each 
boiler under the same conditions fired with Dundon coal. The 
tests with the arch installed were all with Scalp Level coal with 
the exception of one test on the Jacobs-Shupert firebox when 
Dundon coal was used. The accompanying diagram shows the 
rates of equivalent evaporation both with and without the arch. 

In all tests the efficiency of the boiler was highest when the 
power developed was the least. For instance, with the Jacobs- 
Shupert boiler burning 1,389 Ibs. of dry coal an hour, the eff- 
ciency was 71.86 per cent., or 79.75 per cent. excluding the grate. 
When the same boiler was burning 6,314 Ibs. of dry coal an hour 
the efficiency was 50.41 per cent., or 55.36 per cent. excluding the 
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grate. The boiler horsepower was 443 and 1,393 respectively, and 
the equivalent evaporation per square foot of heating surface per 
hour was 5.08 and 15.98. The precise effect produced by in- 
creasing the load on a boiler is well shown by the values of the 
heat balance for the several tests run with Scalp Level coal, as 
shown in the following table. These are all for the Jacobs- 
Shupert boiler. 


Pounds of coal fired per hour............. 1,389 3,419 5,930 6,314 
Thermal units for each pound of coal: 
Absorbed by water in boiler............. 10,687 9,327 7,532 7,388 
Lost by moisture in coal................ 48 34 37 33 
Lost by moisture in 2iT..........«....... 49 53 114 64 
Lost by hydrogen in coal............... 486 497 500 514 
Lost by smokebox gases................. 1,979 2,731 3,992 4,675 
Lost by incomplete combustion.......... 78 ae ae eni 
Lost by cinders passing up stack......... 153 851 1,078 1,012 
Lost by combustible in ash.............. 1,187 679 291 185 
Lost by radiation and unaccounted for... 205 547 881 783 
Total B. t. u. per pound of coal....... 14,872 14,719 14,425 14,654 


The tests with the arch in place gave an efficiency above the 
others in about the proportion indicated in the diagram. When 
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burning 1,367 lbs. of dry coal an hour and giving an equivalent 
evaporation of 5.21 lbs. of water and a boiler horsepower of 
455 the over-all efficiency was 74.82 and the efficiency excluding 
the grate was 78.85. When burning 5,887 lbs. of dry coal an 
hour with an equivalent evaporation of 17.21 lbs. per square foot 
and a boiler horsepower of 1,500, the over-all efficiency was 
57.90 and an efficiency excluding the grate 61.27. The report 
states that the results of the Series B tests show that the Jacobs- 
Shupert boiler and the radial-stay boiler under all the various 
conditions of the test operated at practically the same efficiency. 
The conclusions regarding the application of the arch are given 
in the opening paragraphs. 


CIRCULATION TESTS. 


For the tests to determine the rate and direction of the circula- 
tion of the water around the Jacobs-Shupert firebox, George L. 
Fowler devised the apparatus which is shown in outline in one 
of the illustrations. A Pitot tube was inserted through a 1 in. 
hole in the side water leg, being arranged so that its nozzle 
could be turned in any direction and located at any desired dis- 
tance from the firebox sheet. Through suitable connections this 
was connected to a manometer formed of two water glasses, as 
shown, which was filled with tetrachloride of carbon, colored 
red, whose specific gravity was exactly 1.6. Thus by turning the 
tube and observing the effect on the manometer level, the direc- 
tion of the circulation at that particular point could be ascer- 
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tained. After this reading was taken, the valve connecting to 
the manometer was closed and another valve was opened, which 
allowed the mixture of steam and water entering the tube to flow 
into the water, partially filling the barrel calorimeter. Having 
a record of the temperature ranges before and after the admis- 


_ sion of the liquid from the boiler to the calorimeter and the 


pressure existing at the time as registered from the steam gage, 
it was possible to determine the percentage of steam and water 
in the mixture as it existed at the mouth of the Pitot tube. From 
this the specific gravity of the mass could be calculated. Having 
then the head produced by the difference in the levels of the 
tetrachloride of carbon in the manometer and the specific gravity 
of the liquid whose impact caused that difference of level, the 
velocity of the liquid can be calculated. 

Fifteen holes were drilled in the outside sheets of the fireboxes 
in preparation for this test. The Jacobs-Shupert firebox had 
eleven sections and the holes were located in three rows; the 
bottom row being 21 in. above the bottom of the mud ring, the 
next row 24 in. above the first and the third row 24 in. higher 
still, which brought it at the turn where the side sheet joins the 
crown. These holes were located in sections 1, 3, 6, 8, and 10, 
section 1 being at the front end of the firebox. They were num- 
bered consecutiveiy beginning at the front end of the top row 
and continuing toward the back of the firebox in each row. Thus 
holes Nos. 1, 6, 11 were the top, center and bottom holes of the 
front section and Nos. 5, 10 and 15 were in the tenth section 
or the second one from the back head. The holes in the radial- 
stay firebox were at the same relative location. 

Unfortunately the time allowed for this work only permitted 
observations to be taken at holes 3, 7, 8, and 12 of the Jacobs- 
Shupert boiler and holes 3, 8, and 12 of the radial-stay boiler. 
Records were taken at 1 in. and 2 in. from the inside sheet for 
all of the holes and at 3 in. and 4 in. for part of them in each 
boiler. The results as to direction are shown graphically and 
as to velocity both graphically and numerically in the illustra- 
tion. The figures for velocity are in feet per second. Mr. Fowler 
states in the report that, “the record of the angle of flow must 
not be taken as positive or fixed.” The observations for the 
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direction of the flow were not taken simultaneously with those 
for velocity; in fact, he makes it clear that the work done in 
this connection is to be accepted only as the beginning of the 
solution of a very complicated problem. Dr. Goss’ report states 
in this connection that notwithstanding the limitations that must 
be placed about them, these results constitute a distinct contribu- 
tion to the sum of knowledge and are of tremendous significance. 
They show almost the complete absence of any fore and aft 
movement of the water. There is no evidence to show that the 
water in the bottom of the boiler is pushing backward and in 
the upper part forward, and the observations seem to prove that 
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enough water passes back from the barrel to the water legs of 
the boiler to make good that which the firebox evaporates, and 
Ro more. l 

This conclusion was confirmed by the experience. gained in 
running the evaporative tests of Series A. In this case, whatever 
circulation there was in the barrel could only involve the water 
in that section and there was absolutely no chance for the 
longitudinal movement of the water, and vet, under this condi- 
tion, not the least difficulty was experienced in working the rate 
of evaporation up to more than 10 lbs. of water per square foot 
of heating surface per hour; that is, to a rate of power which 
on the road would be recorded as normal. Dr. Goss concludes 
from this that the ports in the stay sheets of the Jacobs-Shupert 
boiler have a very minor function to perform, and as they are 
now designed they not only are entirely sufficient, but the thermo 
dynamic performance of the boiler could not suffer in any way 
even if they were reduced to a small percentage of their present 
area. 

In discussing the results, Mr. Fowler says that he believes 
that there is a regular slow movement from front to back, broken 
throughout its whole course by violent agitation and innumerable 
cross currents, but that in no place are these currents torrential, 
nor is the stream movement itself very rapid, but that in some 
places there is a true circulation, the water following a definite 
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path returning to a previous position. An example of this is 
found in one of the tests at hole 8 At 1 in. from the inside 
sheet there was an upward flow of 1.71 ft. per second; at 2 in. 
the flow was still nearly vertical: at 3 in. there was a neutral 
point at which no movement could be detected, while at 4 in., or 
near the outer sheet, there was a vertical movement downward. 
The same thing is seen in the Jacobs-Shupert firebox at holes 
7 and 8, but without the indication of the neutral zone devoid 
of flow. 

So far as the tests showed there was no indication of eddy 
or reverse currents in the radial-stay boiler. The movement is 
either vertical or back from the front to the rear, while in the 
Jacobs-Shupert firebox there was one hole where the movement 
was from the back to the front, evidently due to eddies set up 
by the stay plates. 

In order to ascertain the likelihood of there being a straight 
flow of cold water from the front to the rear over the top of the 
foundation ring, a thermometer was placed at the back lower 
corner of the Jacobs-Shupert tirebox. Iced water at a tempera- 
ture of about 70 degrees was being used at the time and while 
the boiler was working at 215 lbs. steam pressure the observed 
temperature at that point was 380 deg. or only 13 deg. below 
the boiling point at that pressure. In connection with these 
circulation tests it should be remembered that both boilers at the 
time of making the tests were fitted with two arch tubes. 
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LOW WATER TESTS. 


A general account of the low. water tests with bala 
illustrations was given on page 366 of the July, 1912, issue of 
the American Engineer. The boilers mounted on a fill some dis- 
tance from the works of the Lukens Iron € Steel Company were 
arranged for firing with oil. The control of the fuel, the draft 
pressure and the feed water was centered in a bomb proof about 
200 ft. from the nearest boiler. Water glasses were arranged 
for reading to a point 25% in. below the crown sheet and records 
of the water level and steam pressure were obtained by means 
of telescopes on the top of the bomb proof. 

The Jacobs-Shupert boiler was tested first and 53 minutes 
after the water had reached the level of the crown sheet the 
test was discontinued for the lack of sufficient steam to maintain 
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the draft. At this time 78 per cent. of the water in the boiler 
had been evaporated and the level was estimated to be about 
35 in. below the crown sheet. Since the gages were arranged 
only for reading at 25% in. below the crown sheet, its exact 
level could not be obtained. At the beginning of the test the 
conditions were arranged so as to provide for the evaporation 
of 10 lbs. of water per square foot of heating surface per hour, 
an equivalent of 30,000 Ibs. of water an hour. This amount nat- 
urally continued to decrease as the test progressed. The steam 
pressure at the end of the test was 50 lbs. Graphical records of 
the water level and steam pressure for both boilers are shown 
in one of the illustrations. 7 
At the completion of the test of the Jacobs-Shupert boiler the 
radial-stav boiler was put in operation and tested under exactly 
similar conditions. This boiler continued to operate for about 
18 minutes after the water had reached the level of the crown 
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sheet and finally failed with the water 1414 in. below the crown 
sheet. The failure was due to the pocketing of a considerable 
section of the crown of the boiler. The sheet itself, however, 
was not ruptured and the contents of the boiler escaped through 
the staybolt holes, the aggregate area of which was found to be 
approximately 186 sq. in. The explosion blew the brick arch 
in all directions, forced down one of the arch tubes and dis- 
placed the whole boiler for a distance of about 8 in. 

A detailed imspection of the Jacobs-Shupert boiler after the 
tests were completed showed a well defined line running around 
the firebox approximately 34 in. below the crown sheet. Portions 
below this section were soot covered and normal in appearance. 
Higher up and in more exposed sections of the firebox the sec- 
tions had the appearance of freshly heated steel. Between these 
two sections was a belt 5 in. in width which was generally reddish 
brown in color. The hottest sections in the whole boiler were 
found to be at the center of sections 5 and 6, while sections 9, 10 
and 11 did not appear to be as highly heated as the remainder 
of the upper section of the box. The sections most affected dis- 
closed a curvature which dropped 4s in. more than that which 
was originally given them. The change in contour, while not 
entirely regular, disclosed no evidence of a disposition to de- 
velop pockets or to local failure by blowing out. It was noted 
that notwithstanding the temperature to which the firebox was 
subjected the color of newly heated metal nowhere extended to 
the stay sheet, nor was there any point on the calking edge of the 
stay sheet which had been heated beyond that temperature which 
results in the reddish brown color. There was no evidence of 
any leaking in the crown sheet. 

The tube sheet was found to retain very nearly its original 
shape with the exception of a small area on either side of the 
center, near the middle of the heated zone, which was unsup- 
ported by tubes and the plate here was bulged to the extent of 
14 in. A small leak was discovered at the top of the tube sheet 
where it joins the first section. The joint here was made with a 
copper calking strip. Four of the tubes were found to have 
collapsed just inside of the tube sheet; 14 others were pulled 
apart inside of the sheet. The welds between the tubes and 
the sheet were not disturbed in any case. It is probable that the 
actual rupture occurred in the process of cooling off after the 
test had finished. All tubes within the heated zone were found 
deflected downward, the deflection varying from a comparatively 
small amount to an amount equal to the diameter of the tubes. 
Tubes below the final water line remained in their original 
straight condition. There was no distortion or evidence of leaky 
stavbolts on the door sheet and the arch tubes and arch were 
in perfect condition. It is reported that at the conclusion of this 
test the boiler, so far as the firebox construction was concerned, 
was in condition for operation. 

On the radial-stay boiler, the section of the crown sheet that 
failed comprised 188 crown stays and stavbolts. The button 
headed stays failed by the stays breaking inside of the sheet and 
the flat headed stays pulled through the sheet. Both side sheets 
with their stays were in perfect condition, no evidence of leaky 
staybolts appearing. The same is true of the door sheet and 
side sheets and the tubes appeared to he as secure as when 
originally welded in place. No tube was found to have been 
sufficiently heated to sag. 

As a result of this test Dr. Goss concludes that the superior 
strength of the Jacobs-Shupert boiler permits it to be unduly 
overheated without failure for long periods of time, where the 
normal radial-stay boiler quickly fails and that where the over- 
heating is so severe that it cannot he resisted, the result will be 
a blowout and not a disastrous explosion. 


CoaL.—The total amount of bituminous coal produced by Amer- 
ican mines from the beginning of the industry to the end of 
1911 is 6,468,773,6S0 short tons, and the total production of both 
anthracite and bituminous ‘coal is 8,739,572,427. 
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MOVING PICTURES IN RAILWAY 
EDUCATIONAL WORK 


Several years ago the Union Pacific established an Educa- 
tional Bureau for the purpose of giving its employees an oppor- 
tunity to increase their knowledge of railroad work through the 
medium of correspondence courses. This same system has also 
been adopted by the Hlinois Central and the Central of Georgia, 
and in each case has been taken advantage of by about 10 per 
cent. of all the men employed by these roads. While this propor- 
tion may seem small it should be understood that the work is 
wholly optional with the men, and that at its best it can only be 
given in an abstract form which lacks the personal element of 
instruction so necessary to most students. The Educational Bu- 
reau, not feeling satished with this small percentage, has been 
endeavoring to work out a supplementary system of education 
that would interest the other nine-tenths. 

l xperiments were begun with moving pictures about a year 
and a half ago by D. C. Buell, chief of the Educational Bureau, 
to ascertain if they could not be adapted to railroad educational 
requirements successfully. The prohibitive cost of having mov- 
ing pictures taken by professional operators pointed out the 
necessity of developing the moving picture work as a part of the 
Educational Bureau work, and consequently a moving picture 
camera was purchased and experiments were started which re- 
sulted satisfactorily. About 2,200 ft. of film was exposed, show- 
ing the story of fuel economy and the proper and improper 
method of firing locomotives. These films were first exhibited 
in connection with a paper by Mr. Buell at the annual meeting 
of the International Railway Fuel Association at Chicago in 
May, 1912. Since that time additional pictures have been taken 
to round out the story and the film has been considerably 
shortened and in its present state consists of about 1,500 ft.— 
enough to occupy about 30 minutes if run through the projec- 
tion machine without stopping. 

Stereopticon lantern slides. colored to represent the different 
conditions of fires, tabular matter, and other data have been 
added. and about the first of October the Board of Examiners’ 
car on the Union Pacific, which was idle at the time, was fitted 
with the moving picture projection machine and started over the 
road in charge of a lecturer who was accompanied by the fuel 
supervisor of each division. Lectures were given three times a 
day, and from the start a great deal of interest was manifested 
in this method of instruction, not only by the firemen and en- 
gineers, but by men in other classes of service as well. The car 
has been crowded almost from the first day it was started out over 
the road. There have been a number of times where eight or 
ten of the engineers or hiremen brought their wives down to the 


lecture with them. 


As an indication of the impression this work makes. the man- 
agements of several of the electric light companies who have 
furnished the current for the operation of the projection machine 
at different towns have asked permission to send the engineers 
and firemen of their plants to attend the lectures, and in each case 
they have refused to charge for the electric current used on ac- 
count of the economy they felt their own men would manifest 
from attending the lecture. 

There has been a noticeable decrease in the amount of smoke 
made around terminals and on the road, as well as the amount 
of time that the engines pop off. This is so noticeable that it 
is commonly remarked hy conductors. trainmen, yardmen and 
others. One engine watchman who was tending a locomotive 
which was used to heat a passenger train nights at an inter- 
mediate point, reported that he had burned 5 tons of coal a 
night until he attended the lecture, and that he never burned 
over 3 tons a night thereafter. 

Officers state that no work of an educational nature that has 
ever been done has created the discussion or caused the interest 
being manifested in this moving picture work; the road fore- 
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men of engines and fuel supervisors report a noticeable reduc- 
tion in the amount of fuel used in getting trains over the roads; 
engineers report a saving of over half on some runs. It is too 
early as yet to give out any comparative statistics of fuel per- 
formance on the divisions that have been covered by the car, 
although the results of the work will be reflected in the fuel 
statements. 

The original moving pictures were taken with a dummy fire- 
box, consisting of a door sheet, flue sheet, arch tubes, arch and 
grates of a boiler, and a man then demonstrated the proper and 
improper use of the scoop shovel by firing into this dummy 
firebox, showing the extra labor caused by stiff-backed, or 
jerky firing; the ease of firing with a swing; the bad effects 
of holding the scoop at the wrong angle, throwing the coal 
over the arch, striking the arch and forming a bank, failing to 
get coal up under the flue sheet, firing unevenly, thus causing 
banks, etc. 

This series of pictures is followed by a picture taken looking 
down on to the deck of an engine and showing the fireman 
actually at work firing. The pictures were taken with the freman 
on the helper engine pushing a tonnage train up a hill. The 
first series of pictures shows a good fireman firing according to 
the correct principles, and the second pictures a poor fireman 
firing improperly and uneconomically. This second picture in- 
cludes baling in the coal, not closing the door between fires, 
throwing off the lumps instead of breaking them up, shoveling 
off the slack coal instead of burning it, shaking the grates ex- 
cessively, hooking the fire repeatedly, and making volumes of 
black smoke and very little steam. The saving in labor due to 
proper firing is plainly noticeable. 

The next picture shows the waste of coal due to an engine 
popping off, a man standing on the ground transferring a scoop 
of coal from one platform to anothet each fifteen seconds while 
the engine is popping off, indicating a waste of coal of 60 Ibs. 
or more a minute due to the engine popping. 

Other pictures show an engine just in off the road having 
the fire cleaned. It was cleaned on the ground instead of into 
the cinder pit, so that as the engine pulled away the great mass 
of burning fire which was dumped out could be plainly seen, 
indicating the enormous waste due to firemen not being careful 
to burn down the fire properly in approaching a terminal. One 
shows the waste of coal due to filling the tank of an engine 
too full when coaling it, some of the coal falling off the tank 
as the engine moved away from the chute. Another picture 
shows the work of a good fireman and a poor fireman, the 
camera being set up on the rear of the observation car of a 
passenger train, showing the graduations in smoke from the 
clear landscape to one so thoroughly obscured by black smoke 
as to blot out all the scenery. 

The closing picture of the series is a view of a double header 
handling a tonnage freight train up grade, the fireman on the 
first engine firing correctly, making practically no black smoke 
and keeping the engine hot; the fireman on the second engine 
firing incorrectly, fogging up the whole country and having an 
uncertain steam supply. This picture was taken by hauling a 
car, on which the moving picture camera was mounted, up the 
hill ahead of the double header. The picture is so realistic that 
one cannot doubt that the man firing the second engine wasted 
as much coal going up the hill as the first man burned. Very 
little lecturing is required to tell the story, and it ledves an im- 
pression on a man’s mind that makes him go out and try the 
recommended methods of correct firing and demonstrate to 
himself the labor saved and the economy effected thereby. A 
complete account of these moving pictures can be obtained from 
the secretary of the International Railway Fuel Association. 

The work done so far has demonstrated plainly that prac- 
tically every employee of the railroad is interested in instruction 
work of this kind. It is a certain way to reach “the other nine- 
tenths,” with instructive and interesting information. There 
is one feature, however, that must be watched, and that is, the 
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pictures must be absolutely practical. The slightest variation 
from good practice is picked out and criticized by the men who 
attend the car. It has been the experience of those on the car 
that the men come back to as many lectures as they can spare 
time to attend. 

The problem of taking moving pictures is an intricate one, 
and should not be attempted by an amateur. The cost where 
the outfit is owned and operated directly, as in the case of the 
Union Pacific, is very reasonable; in fact, the Union Pacific is 
equipped to take any class of moving pictures for educational 
work, and has already had requests from a number of outside 
concerns and other roads for assistance in this line. The cost 
of a projection machine to show the films after they are taken 
runs from $150 to $225. A common passenger coach can be made 
ready for the instruction work at a cost of not over $25. 

Fuel moving pictures are now being shown by the Educational 
Bureau on the Illinois Central and Central of Georgia as well as 
on the Union Pacific. Other films are being planned for as soon 
as the fuel lectures are completed. The proposition of loss and 
damage to freight is being prepared in story form. the safe 
transportation of explosives being touched on in the same film 
A “safety first” film is being worked out; a film showing proper 
maintenance of signals is being planned, and quite an elaborate 
picture story of the cost of waste of time will also be worked 
up at an early date. There is no doubt but that moving pictures 
staged and taken by practical railroad men will create and hold 
interest, more than any other kind of railroad educational work. 


CURVES OF LOCOMOTIVE OPERATION 


By L. R. POMEROY 


On the opposite page is given a diagram showing the relation 
between heating surface, evaporation per sq. ft., maximum tractive 
effort, speed in miles an hour, and fuel consumption per hour at 
different rates of evaporation per pound of coal. These are 
shown for both saturated and superheated steam locomotives 

The highest speed at which a locomotive will maintain its 
maximum tractive effort is readily found from this diagram if 
the probable rate of evaporation is known. In the example 
shown by the heavy dotted lines, a saturated steam locomotive 
having 4,000 sq. ft. of heating surface and a maximum tractive 
effort of 50,000 Ibs. can maintain it at 10 miles an hour if a rate 
of actual evaporation of 10 lbs. per sq. ft. of heating surface is 
obtained. At this rate the fuel consumption will be about 6,700 
lbs. an hour if the boiler gives 6 lbs. of steam for each pound 
of coal, or 5,000 lbs., if it gives 8 lbs. of steam per pound of 
coal. If the same locomotive has a superheater giving 200 deg. 
superheat and still has an evaporation of 10 lbs. of water per 
sq. ft. of evaporating heating surface, it will maintain its maxi- 
mum tractive effort up to nearly 13% miles an hour. The fuel 
consumption will, of course, be the same in both cases. 

The curves may be used also for finding the rate of evapora- 
tion, from any known heating surface for any speed at full 
tractive effort, or the required amount of heating surface at any 
assumed rate of evaporation. The fuel consumption at any speed 
and tractive effort will be found by following horizontally from 
their intersection to the scale at the right for a saturated steam 
locomotive and to the one on the left for locomotives having 
superheaters. 

These curves are based on a mean effective pressure equal to 
85 per cent. of the boiler pressure and are governed by formulas 
derived as follows: 


Let D = diameter of drivers in inches. 
d = diameter of cylinders in inches. 
s = stroke in inches. 
w = weight of a cubic foot of steam at the assumed mean effective 
pressure. 
P = steam pressure in the boiler. 
H. S. = total heating surface in square feet. 


r. p.m. revolutions per minute of the drivers. 
The total pounds of steam per revolution of the drivers equals 
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Diagram for Determining the Relation Between Maximum Tractive Effort, Speed, Heating Surface, Evaporation and Fuel Consumptior of Saturated and Superheated Steam Locomotives. 
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four times the cylinder volume in cubic feet times the weight of 
steam per cubic foot at the mean effective pressure or 


Total steam per revolution = .00182 d? s w 
D x r. p.m. 
Miles per hour = ——-————— 
336 
85 P x d? xs x r.p.m. 
7 336 x T.E. 
m. p. h. x 336 x T.E. 
r. p. m. = ——— 
85 Px dl xs 
36.65 x m.p.h. x T.E. x w 


Total pounds of steam an hour = 
.85P 


The total pounds of steam an hour equals the square feet of 
total heating surface multiplied by the rate of evaporation and 
by equating, the formula will be reduced to 
x x H.S. 

T. E. 

For saturated steam locomotives at the different rates of actual 
evaporation: 


m. p. h. = 


For 8 lbs., r = 99.4 
9 lbs, z = 112 
10 lbs., r = 124 
11 1bs., r = 137 
12 lbs., x = 149 


For superheated steam locomotives, taking w as the weight of 
a cubic foot of steam at the mean effective pressure and having 
200 deg. superheat: 


For 8 lbs., z = 130 
9 lbs., rx = 149 
10 lbs., r = 166 
11 lbs., + = 184 
12 lbs., + = 198 


The curves for coal consumption are based directly on the total 


amount of steam per hour. 
Pounds of coal per hour = T. E. x m.p.h. x Z 


For saturated steam locomotives at 


7 los. of water to a pound of coal, Z = .0115 
8 lbs. of water to a pound of coal, Z = .01006 
9 lbs. of water to a pound of coal, Z = .00894 


For superheated steam locomotives 


At 7 Ibs., Z = .00866 
8 lbs., Z = .00758 
9 lbs., Z = .00673 


These formulas give a water rate of 25.1 Ibs. of steam per indi- 
cated horse power for saturated steam locomotives and 20.6 Ibs. 
for superheated steam locomotives. 


TESTS OF SPRING STEEL 


A fibre stress of 256,000 Ibs. per sq. in. at the elastic limit 
was obtamed in some recent tests on spring steel made at the 
McKees Rocks, Pa., works of the Crucible Steel Company of 
America. This result was given by chrome-vanadium steel, the 
pieces tested being taken from a pile of spring leaves shaped 
and tempered ready for the application of the bands. The springs 
were being manufactured for one of the large railways for 
service on unusually heavy locomotives. 

The pieces selected measured 6 in. x 34 in. in section and the 
length between centers in the testing machine was 18 in. Suc- 
cessive loads, increasing by increments of 1,000 lbs. were applied 
to the center of each of the leaves selected. On the first test 
the leaf had a free height of 234 in. and at a load of 3,500 lbs. 
the elastic limit was reached. The corresponding fibre stress 
was 223,500 lbs. per sq. in. The second leaf tested had a free 
height of 1 11/16 in. and the elastic limit was reached with load 
of about 4,000 Ibs., the fibre stress being 256,000 lbs. per sq. in. 
In the third test the leaf developed a fibre stress of 191,750 Ibs. 
at the elastic limit. 

In each case the tests were continued until the leaves cracked, 
which took place with a load of from 11,000 lbs, to 12,000 lbs. 
At this time all of the leaves were bent to angles of more than 
90 deg. and in one case the test piece was bent to an angle of 
117 deg. before it cracked. 
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THE DIVISION MASTER MECHANIC 


Most engine house foremen look on a visit from the master 
mechanic with dread, as something to be gotten over with as 
quickly as possible. If they can get knowledge of his coming 
beforehand there is a scramble to get things cleaned up before he 
arrives. If he drops in unexpectedly they make the best of it, 
and heave a sigh of relief when he is gone. 

This is a feeling that could be largely overcome by more fre- 
quent visits of the master mechanic. Instead of being tied down 
to his desk, doing office work that could just as well be done 
by an assistant, and depending largely for his knowledge of road 
conditions on his traveling engineer, he should himself get out 
over the road and study conditions at first hand. There is on 
many roads a lack of sympathy between the master mechanic and 
his foremen, largely due to the relations between them being car- 
ried on mainly by correspondence. A letter is, at best, a poor 
means of getting in close touch with a man, and many cases of 
foremen not making good can be directly laid to their not re- 
ceiving personal encouragement from their superiors. 

A man selected for a position as foreman is called to the mas- 
ter mechanic's office, given a rough idea of the conditions existing 
at the shop or engine house of which he is to have charge, and is 
told what is expected of him. A circular is issued announcing 
his appointment and he starts in with the idea that it is all up to 
him and that he must go it alone. He may have all the other 
qualities requisite in a good foreman and lack diplomacy, in which 
case he will probably get into an altercation with the transporta- 
tion officials. Reports begin to reach the master mechanic's 
office and are passed on to the foreman with a request to “please 
explain.” The master mechanic is busy; he has many demands 
on his time and when he finally has to get around to giving per- 
sonal and close attention to the case of this particular foreman, 
it has got to a point where a change is the only remedy. 

There are a number of points from which the division master 
mechanic's duties may be considered and improvements sug- 
gested. First, he needs a competent office assistant. This does 
not mean a chief clerk, but a man who has practical mechanical 
knowledge and is fitted to have the title of assistant master me- 
chanic. His duties need not be confined to the office, but he 
should be available as head of the master mechanics' office when 
that official is away. A chief clerk is very necessary in a railroad 
office, but signing the name of his chief to letters should not be 
among his duties, nor should he, if he is not a man with a 
mechanical training, be allowed to deal directly with correspond- 
ence concerning strictly mechanical matters. 

With such an assistant to depend on, the master mechanic is 
at liberty to get out over the road much more frequently. He 
can ride on engines with his traveling engineer and see for him- 
self just what the latter's troubles are, and what he is doing to 
overcome them. Frequent visits to the various engine houses are 
possible, and he can get in close touch with his foremen, hear 
from their own lips what their difficulties are, make suggestions 
as to remedies and as to changes in methods and organization. 
If he finds that one man has a particularly good way of handling 
a certain piece of work he can tell the others about it, so that 
they can try it out. In short, he can cultivate a family feeling 
amongst all the foremen on his division and encourage them to 
work in harmony. This feeling can be materially increased by 
periodical meetings at which all the foremen are present. If 
one man has an idea that his neighbor at the next station is 
shirking work on engines and throwing it back on him, he has. 
an opportunity then to air his grievance and hear the other fel- 
low’s side. 

The trouble between the mechanical and operating departments. 
is one that is as old as railroading itself. Engine house foremen 
get the idea that superintendents and trainmasters are sitting up 
nights thinking out ways to make it hard for the mechanical 
department men; and trainmasters think that if they only had a 
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mechanical department that knew a little about railroading they 
could handle the traffic pretty smoothly. Coming right down to 
the base of the difficulty, it is probable that both are to blame to 
some extent for the reason that one side does .not try to under- 
stand and co-operate with the other. Instead of trying to work 
in harmony, one side giving a little here, the other side a little 
there, it is “my engines” on the mechanical side, and “my trains” 
on the other side. The division master mechanic has it in his 
power, to a great extent, to overcome this feeling. He is as 
much an operating as he is a mechanical officer, and can do a 
great deal to bring the two sides together and smooth out the 
rough places. If the trainmaster can be persuaded to attend the 
meetings of the mechanical men, they can then discuss all the 
matters at issue, with the master mechanic there as a mediator 
to explain and suggest; in most cases they will find the foremen 
ready to meet them considerably more than half way. If the 
operating officials will visit the foremen themselves frequently, 
keep them in touch with the trafhc conditions and with what their 
plans are for moving the business, get in touch with the condi- 


General Arrangement and Detalls of Lanz Superheater. 


tions which surround the foremen and instruct their despatchers 
to use a little more judgment and tact in ordering power and 
asking for information, they will find that there will be much less 
friction and much more satisfactory relations all around. The 
master mechanic should be in a position to realize just what his 
foremen are up against and also the conditions under which the 
operating force is working. By the use of a little tact he can 
bring home to both sides the fact that they are working to the 
same end, and that if they work in harmony that end will be 
much easier to attain. 


ITALIAN Rattway EAarnincs.—The Italian state railways 
(pretty nearly the whole system of the kingdom) earned gross 
in the fiscal year ended June 30, 1912, an average of $7,667 per 
mile, which is $474, or more than 61% per cent., more than in the 
previous year. The aggregate increase was $6,428,000. 
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SUPERHEATER AND FEED WATER 
HEATER 


Arthur T. Lanz, Winterthur, Switzerland, has designed a 
new type of high degree superheater and in conjunction with it 
has arranged a feed water heater which employs the same design 
of elements. In the superheater are three sets of two elements 
each on each side of the boiler, connected to vertical headers as 
shown in the illustration. Each of the elements consists of a 
hollow casting shaped like a horseshoe, in which the ends of 
three single loop heater pipes that extend back in the large boiler 
flues are expanded. The elements are arranged with the open 
space at the bottom, thus allowing brushes and tools to be in- 
serted for cleaning the flues and the outside of the superheater 
pipes. The inventor states that since superheater surface is 
more efficient where the direction of flow of the steam and the 
hot gases is opposed, he has inserted thin twisted strips of metal 
in the return section of each of the loops to improve the efficiency 
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of this part of the element and make all of its surface of equal 
value. 

The feed water heater has four of the same design of elements 
connected in series in the feed pipe which enters at one side of 
the smokebox and continues to the check valve on the opposite 
side. The headers of these elements are located near the front 
end of the smokebox so as to employ the heat of the gases in the 
front end to some extent. There are no spiral strips of metal 
inserted in the return tubes of these elements. With the arrange- 
ment shown in the illustration it is necessary to provide a con- 
tinuous feed from an injector or a pump. If the continuous feed 
is not possible a combination check valve having a connection 
to the lower part of the boiler and entering the feed pipe ahead 
of the first element, would have to be provided. This check 
valve would be arranged so that when the injector or pump 
was in operation it would be closed, but when there was no fresh 
feed water entering, the check would open and provide a circu- 
lation from the boiler through the elements, thus preventing them 
from being overheated. Dampers are provided for the super- 
heater, but not for the feedwater heater. It will be noted that 
plugs are provided opposite both ends of each of the pipes in the 
elements allowing the interior of these pipes to be easily and 
thoroughly cleaned. 


AVIATION Recorp.—An aviator, Faller, at Berlin, Germany, on 
January 4, remained in the air for more than an hour, with five 
passengers; and on January 5, he ascended with seven passengers 
and remained up seven minutes. The seven passengers, with the 
aviator, weighed 1,242 Ibs. 
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NEW DESIGN OF TRAILER TRUCK 


A new design of Hodges trailing truck has been applied to 20 
Pacific type locomotives built for the Seaboard Air Line by the 
Baldwin Locomotive Works. Five of these locomotives have 71 
in. drivers and are intended for passenger service, while 15 have 
63 in. drivers and are to be used in freight service. They have 
23 in. x 28 in. cylinders, carry 185 lbs. steam pressure and are 
equipped with superheaters, outside steam pipes and Baker valve 
gear. The boilers are of the wagon top type, 71 in. in diameter 
at the front end and have 199 two-inch tubes, 19 ft. long, and 
twenty-four 534 in. flues. The firebox has a heating surface of 
208 sq. ft., and is provided with a brick arch. The total heating 
surface is 2,818 sq. ft., and the grate area is 53.1 sq. ft. The 
passenger locomotives have a weight of 133,900 lbs. on drivers 
and a total weight of 211,600 lbs. The weight on the trailer is 
37,600 lbs. The freight locomotives weigh 139,150 lbs. on drivers 
and 218,350 Ibs. total. The weight on the trailer is 36,200 lbs. 

The Hodges trailing truck, as heretofore built, has jointed 
spring hangers arranged to swing in a plane perpendicular to 
the center line of the locomotive and connected at their lower 
ends to the ends of two cross beams, the one at the rear being 
secured to the frames. The main equalizers from the rear driv- 
ing springs extend backward parallel with the frames and rest 
on the forward cross beam. In the new design the cross beams 
have been dispensed with and the main equalizer is placed in a 
diagonal position connecting directly to the bottom of the front 
spring hanger of the trailer truck. At its forward end it rests on 
a hanger supported by a cross beam connecting the rear spring 
hangers of the driving springs. The rear spring hanger of the 
trailer truck is carried from a bracket bolted to the frame. 
Both trailer truck spring hangers are made up of links arranged 
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come any tendency for the trailer truck springs to get out of 
alinement with the truck frame when the locomotive is curving. 
It will be noticed that a guide is provided to insure the correct 
position of the front spring hanger. This is hinged to the frame 
and allows free vertical movement. 


TAKING UP LATERAL PLAY 


BY JAMES STEVENSON, 
Gang Foreman, Pennsylvania Railroad, Olean, N. Y. 


The method shown in the drawing, of taking up side play in 
driving boxes, requires the use of a cast steel collar which is 


Driving Axle 


Solid on Arle 


A Method of Taking Up Driving Box Side Play. 


clamped over a collar forged on the axle. The wear is taken 
by a brass liner which is attached to the face of the cast steel 


Hodges Trailing Truck; Seaboard Air Line. 


to swing in a plane tangential to arcs struck from the radius bar 
pin as a center. The trailer truck frame has a spring centering 
device arranged as shown in the illustration, which does not differ 
materially from the previous arrangement. With this new design 
of truck it will be seen that the absence of the cross beams per- 
mits the better arrangement of the ash pan and its operating 
gear, reduces the weight somewhat and also will probably over- 


collar by bolts with countersunk heads. This device has not as 


yet been tried out in practice. 


Ore SHIPMENTS ON THE Great Lakes.—The total movement of 
ore on the Great Lakes for 1912 was 47,435,777 tons, which is an 
increase of 15,305,366 tons over 1911.—Iron Trade Review. 


MACHINE SHOP KINKS 


BY C. L. DICKERT, 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


TURNING AND THREADING RADIAL STAYS. 


A convenient and economical method of turning and threading 
radial stays is shown herewith. An ordinary turning tool is 
used for finishing under the head but the ends are turned by a 
special tool. This is made from a set of worn out dies. Three 
of them are ground flat and serve as guides while the fourth is 
ground for cutting. They are held in an automatic die head 
and perform the work satisfactory. Two sets of threading dies, 
located on opposite tool holders of a turret lathe, turn the thread 
on both ends of the stay at the same time. 

The arrangement for holding the die chuck for the rear end 
of the stay is adjustable and slides freely on ways fastened to 
the turret. This die is started first, as it has the longer thread 
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Arrangement for Turning and Threading Radial Stays. 


to cut and the forward die is started so as to_make them both 
finish at the same time. The forward die cuts up under the 
head, making a good fit in the boiler. Both dies are tripped 
automatically. The dies are adjusted so that the threads will 
carefully match with the boiler tap and the threads at the top 
and bottom of the bolt will also be sure to match with each 
other as the rear dies, being started first serves as a lead screw 
for the forward die. This device has materially increased the 
output and decreased the cost. 


GANG TOOL FOR CUTTING PACKING RINGS. 


The tool shown in the drawing is used for cutting cylinder 
packing rings. The holder is equipped with six cutting-off 
tools of tool steel, such as are used in the Armstrong cutting- 
off tool holders. Between these tools are filling blocks, ma- 
chined to suit the taper of the tools and made to a thickness 
suitable for spacing the cutters to the width of the packing 
ring that is to be cut. On this road two width packing rings 
(34 in. wide for light power and 1 in. for heavy power) are 
used, which require two sets of filling blocks. The filling blocks 
are made slightly narrower than the width of the tools to al- 
low the steel plate to firmly clamp the cutting tools when the 
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set screws are set up. A blind set screw is placed in the end of 
the tool holder merely to take up the slack in the tools and 
filling blocks, in order to maintain a uniform thickness of the 
rings. Each tool is set in the holder 1/16 in. in advance of 
the other, the top tool being the longer, so as to cause the first 
ring to be cut through first. This tool is fitted to a 52-in. Bull- 
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Gang Tool for Cutting Piston Rings. 


ard boring mill. Similar gang tools have been described in 
these columns, but they are somewhat different in detail. 


DRIVING BOX KINKS 


BY ALDEN B. LAWSON, 
Draftsman, Baltimore « Ohio, Baltimore, Md. 


BRASS LINERS FOR DRIVING BOX SHOE AND WEDGE FIT. 
The illustration shows a method of applying brass liners to 
the shoe and wedge fits of driving boxes. In the case of old 
boxes, 3% in. is machined off each side, which reduces the dimen- 


Section A-A. 
Brass Liner for Shoe and Wedge Fit of Driving Box. 


sion X, the standard distance over the faces, by 34 in. The dove- 
tailed slots are planed at an angle to the flanges, as shown. For 
new boxes the width of the pattern is made 3% in. less than the 
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standard dimension X, and the dovetailed slots are cast in. In 
both cases the brass is cast on the box and is finished to the 
standard dimension X, The slots at an angle with the flanges 
prevent the brass from falling off in case it becomes loose while 
being machined. When the liner has worn down to about % in. 
thick the brass is machined off, the slots are cleaned out and a 
new liner is cast on, which saves the driving box from being 
scrapped. 
APPLYING OIL PIPE FOR DRIVING BOX HUB. 


A method of applying a hub lubricating pipe to driving boxes 
which have brass hub liners cast on is shown in the drawing. A 
No. 20D. wire nail is inserted in a piece of 34 in. copper pipe, 
about 2 in. long, and the end is allowed to extend into the oil 


A Method of Applying a Driving Box Hub Oil Pipe. 


hole, as shown. The pipe is then held in the proper position 
while the liner is being poured. After the hub liner is applied 
the nail is removed and the end of the pipe is cut off and cham- 
fered, as shown in the illustration. 


— 


IRON RACK FOR SHORT LENGTHS 


BY W. H. WOLFGANG, 
Draftsman, Wheeling & Lake Erie, Toledo, Ohio. 


The rack shown in the drawings was designed for storing 
material of less than 10 ft. in length. Concrete slabs are used for 
the footing and they being only 10 ft. wide will permit of the 
rack being moved from place to place, if necessary. Where this 
is done, however, proper eyebolts should be anchored in the con- 
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Details of Iron Rack. 


crete slabs for the crane chain hooks. Cast iron plates, 1 in. 
thick, are made in convenient lengths and bolted to the concrete 
slabs to prevent the abrasion of the concrete. They are cored 
out as illustrated for the cast iron supports and for the 4 in. 
I-beams so that they cannot move out of place. The cast iron 
supports can be either bolted or riveted to the I-beams, and the 
length of the support can be made to suit conditions. A 21 in. 
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oak floor is laid on top of the rack for the storage of all ma- 
terial too short to be placed in the bins. Iron ladders are se- 
cured to each end so that a man can easily climb to the top of 
the rack. The rack would be more convenient if located under a 
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Iron Rack for Storing Material of Less Than Ten Feet 
in Length. 


traveling crane so the material could be more easily handled. 
The reason one end of the rack is narrower than the other is 
because the narrow part was an old rack which has been bolted 
to the new part. 


REPLACING A DRIVER SPRING ON A 
MALLET 


BY J. D. ROGERS, 
Inspector, Virginian Railway 


While the writer was in charge of some heavy Mallets at a 
pusher grade on the Virginian, it became necessary to change 
an intermediate driving spring on the front engine of one of 
them. The spring had 14 leaves 3% in. thick, and was 36 in. long. 
No jacks or spring pullers were available, and to have sent the 
engine to the nearest roundhouse would have held it out of serv- 
ice probably 48 hours or more. A 33 ft. rail on the spark track 
was removed and a 30 ft. rail substituted, filling out with a 3 ft. 
section held with fish plates. The spring rigging was blocked 
as high as possible by running the engine on a wedge; the 3 ft. 
section was removed between the main and intermediate wheels, 
and the intermediate wheel was run over the opening, allowing 
the box to drop down to the binder. The gibs were easily re- 
moved and the spring replaced. A wedge was then placed in 
the opening and the driver was returned to the rail. The total 
time occupied, including that of removing the rail, was about 
three hours. 


RAILWAY EMPLOYEES IN SWITZERLAND.—The Swiss railways 
employ a total of 42,000 men, 35,200 of whom work on the state 
lines and 6,800 on private roads. 


THE BULLDOZER IN RAILWAY SHOPS 


Typical Examples of Two-Piece Dies Which Have 
Been Used Successfully on This Type of Machine. 


BY LEWIS D. FREEMAN, 
Chief Draftsman, Kansas City Southern, Pittsburg, Kan. 


The bulldozer has contributed very greatly toward the present toggle joint. The nearer the crank pin approaches the forward 
high efficiency of the railway blacksmith shop and is now used dead center, the greater is the power exerted; but at the moment 
in nearly every large shop of this kind and in many steel car of approaching the dead center it is impossible to calculate the 
plants. While it was primarily designed for the hot bending and pressure exerted with any degree of accuracy. For this reason it 
shaping of heavy bar iron, it is also suitable for hot and cold is not desirable to place dies on the machine that are much 
punching and cold flanging up to the capacity of the tools used. higher than the rear lugs, even though the dies are tapered down 

It is desired in this article to set forth some experiments re- to meet the top of the lugs. The center of gravity of the shape 
cently made with this machine to determine just what can be being formed determines the point of application of the reaction 
accomplished with two-piece dies, which have to be used on of these lugs; therefore the higher the shape in the dies the 
the bulldozer, as will be explained later. Fig. 1 shows a No. 9 greater the stresses in the frame of the machine, which, while 
bulldozer built by Williams, White € Co., Moline, IIL, the orig- massive in construction, is not meant to resist excessive over- 
inators of this type of machine. This is one of the largest types loading. Many well designed formers are broken by carelessness, 
and is driven by a 50 h. p., d. c. motor, mounted on a bracket 
on the side of the machine and geared direct to a reversing 
clutch shaft so that the machine can be run in either direction 
and reversed at will. On the clutch shaft is a heavy fly wheel 
which runs in the same direction as the motor; the energy stored 
in this fly wheel is sufficient to avoid any undesirable reduction 


Note: Itis important that these castings be machined 
square and exactly fo dimensions given. 
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| 
in the speed of the motor as the power required by the work | 
fluctuates. The stroke of the machine is 24 in. and the die space | 
is 49 in. from the forward position of the moving crosshead to 4 


the back stops or lugs. 7 z% a regs 
When using small or medium size dies it is desirable to have A §--—-sfe- 19 
a suitable surface plate or table across the ways of the machine, Fig. 2—Surface Plate for Holding Small Dies on a Bulldozer. 
on which to set them. Such a table is shown in Fig. 2. It has 
a crosstie at the back to rest against the lugs and is provided such as packing them too close to the moving crosshead, thus 
with T-slots so that any die can be set on the surface plate, and throwing great stresses on both the dies and the machine. 
squared up and bolted down in the most convenient position, Since the force exerted by the crosshead at the moment the 
saving the labor of placing odd packing back of the dies to bring crank pin passes the dead center cannot be depended on, it is 
them up to the moving crosshead. In this way the dies can be apparent that considerable skill and good judgment must be 
so designed that they will take up the entire die space and when used in order to successfully design bulldozer dies. The question 
they come together with the thickness of the metal between of strength in the design is largely a matter of experience, and 
them, the proper pressure will be put on the shape under forma- once knowing how the machine acts with one set, it is safe to 
tion. The heavy set screws in the rear lugs are provided for the assume that all similar ones for the same machine may be built 
purpose of bringing the stationary die up to the moving one and along the same lines. It is necessary to have the dies strong 
to allow for variation in the material as well as for wear in the enough to withstand the total power of the machine, regardless 
machine itself. of the power necessary to form the shape, as it is more con- 
The power exerted by this machine is similar to that of the venient to let the crank make a full stroke so as to release the 
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work as quickly as possible. The backward motion of the ma- 
chine is not available for power, and as parts attached to the 
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Section A-8. 
Fig. 3—Dies for Bending Angle Iron. 


crosshead have to depend on the bolts for strength, only two 
piece dies can be used. 

The illustrations show some examples of die practice now in 
successful use on this type of machine. Fig. 3 represents a simple 


Section A-B. 
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Fig. 4—Dies for Bending Heavy Bar Iron. 


form for bending angle iron. It will be noted that there is a 
slot in the male die into which the lower flange of the angle is 
pressed, This slot is just wide enough to permit the flange to 
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Fig. 5—Gembination Forming and Shearing Dies. 
enter, and keeps it free from buckling, while the vertical flange 


is forced to take the shape determined by the angle B. 
The dies shown in Fig. 4 are a heavy type suitable for bending 
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heavy bar iron, such as tender body bolster plates of 144 in. x 12 
in. section. The lugs on the face of the female die are for center- 
ing the plate before pressing, the shape of the die being exactly 
the same as that of the piece to be pressed, with the proper allow- 
ance for shrinkage. The coefficient of shrinkage for open hearth 
steel and boiler plate is .0078 and for merchant bar iron is .0156. 
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Fig. 6—Dies for Forming Freight Car Sill Steps. 


In order to facilitate calculations, 1 plus the coefficient of shrink- 
age is used. Thus, for a 12 in. piece of thin open hearth steel 
plate, the calculation is 12 in. x 1.0078 equals 12.0836 in. or 12 3/32 
in. nearly. Care should be taken to see that the proper coefficient 
is used. 

Combination forming and shearing dies are shown in Fig. 5. 
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Fig. 7—Dies for Making Coupler Horn Braces. 


These may be used for heavy bar iron and also truck arch bars 
which have not gib ends. By means of hinge joints on the top 
of the male die, the shear blades are thrown back out of the 
way while the forming is being done, and on the next stroke 
of the machine they are let down and the ends of the stock are 
cut off to the exact length required. The blades are made of tool 
steel and there are also tool steel faces on the female die. This 
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operation is one which makes a good showing for the bulldozer. 
The work was at one time done under a steam hammer and took 
five or six hours to complete, while it is now done on a bulldozer 
with two strokes of the machine, the actual time being less than 
one minute. In addition to the work being done quicker, there 
is the advantage of having all of the parts exact duplicates. 
The safety appliance law makes it necessary to apply many 
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Fig. 8—Coupler Horn Brace Made on a Bulldozer. 


new steps on old freight cars and Fig. 6 shows a wing type of 
die suitable for making them. These dies form the U shape of 
the step and also twist the ends at right angles for application to 
the car. The wings W and Y are operated by links attached 
to the crosshead of the machine in such a way that the cross- 
head can strike the slotted casting Z to prevent wrinkles forming 
on the tread of the step. The wrought iron tie bar across the 
ends of the wings is to overcome the reaction while the twisting 
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the bolts. Wherever possible it is better to make the dies solid, 
but in this case it was necessary to finish the inside to make 
the width of the braces the exact width to fit accurately between 
the center sills of the cars. 

In making dies for heavy machinery, the castings should, if 
possible, be machined on their forming surfaces as well as on 
the faces resting against the machine, to insure an even distribu- 
tion of the load when a part is being forged. This prevents 
damage to the dies, as well as to the machine. A great many 
good dies are broken by either improper fitting up or not being 
machined at all. It is essential that care be taken to properly 
design and finish the dies. 

The two-piece dies shown in Fig. 9 are used for pressing 
diaphragms for steel car underframes. Several years ago a num- 
ber of attempts were made to manufacture these on a bulldozer, 
but little success attended them. The design shown here was 
developed after a careful analysis of the other methods. To 
obtain a perfectly formed diaphragm it was formerly thought 
necessary to use a three-piece former, which can only be used 
on a hydraulic press of suitable size. The operation of this 
tvpe has, however, been so successful that quite a number of 
similar ones are now under construction. In the operation of 
these dies, a blank sheet, properly sheared and heated to a bright 
red heat, is placed in front of the female die. The male die 
forces the sheet through the sizing section of the female die, the 
shape emerging into the recess shown by the dotted lines. At 
the end of the forward stroke, the sheet is forced against the 
back of the female die, which straightens out the back or web of 
the diaphragm. The flanges spread slightly and on the return 
stroke refuse to go through the sizing section of the die through 
which they previously came. The male die is then drawn back 


Fig. 9—Dies for Forming Diaphragms for Steel Car Underframes. 


is being done and may be quickly Gepaced to remove the finished 
step. 

Fig. 7 illustrates dies for making two coupler horn braces at 
one operation of the machine, the idea being to make one side 
take the reaction of the other. The completed forging is shown 
in Fig. 8. These dies are so constructed that two widths of the 
forging can be made by them. In general it is not good practice 
to make a built-up die for large work, as all the strain comes on 


by the crosshead, while the pressed shape is stripped off and 
remains in the recess of the female die, whence it may be pushed 
out completed through the opening in the end. 


FueL OIL 1N AustriA.—The increased price of fuel oil has af- 
fected the Austrian government, who will change their oil-burning 
locomotives back to coal burning. 
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APPRENTICE SCHOOLS ON THE ERIE 


BY H. E. BLACKBURN, 
Technical Instructor, Erie Railroad, Dunmore, Pa. 


A system of apprentice schools was started on the Erie in 
1908. and the road now has five schools on its lines. The boys 


we 
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school as practical as poss:ble. The instructor spends an average 
of about five hours daily in the shop with the boys. 

No special efforts are made to turn out draftsmen or foremen, 
but if a boy shows an aptitude for any particular line of work 
he is sent to the main shop of the road and is given every oppor- 
tunity to advance to the position towards which his ambition 


points. After a boy completes his apprenticeship, it is of course 
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Interior of the Erie Railroad Apprentice School at Dunmore, Pa, 


chosen as apprentices are preferably employees' sons and must 
be over 17 and under 21 years of age. When they are selected 
they are given mental and physical examinations, and if ac- 
ceptable are required to serve a three months' probationary period 
in the shop before they are finally accepted. 

Each school is in session 40 weeks a year and the apprentices 


the aim to retain him in the company's employ, and every effort 
is made to do so. 


According to the report of the secre- 
tary of the interior for the year ended June 30, 1912, the U. S. 


Arrangement of Some of the Models in an Erie Railroad Apprentice School. 


are required to attend two two-hour periods each week during 
the three years of their apprenticeship. The time is given to 
mechanical drawing, shop mathematics, and instruction in stand- 
ard shop practice and it is the aim of the instructor to make the 


patent office received during the year, 69,236 applications for 
mechanical patents, 1,775 for designs, 195 for reissues, 7,238 for 
trade marks, 941 for labels and 362 for prints. There were 
35,539 patents granted, including reissues and designs. j 
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SHOP KINKS 


BY W. F. CANAVAN, 
General Foreman, Missouri, Kansas & Texas, Parsons, Kansas. 


TABLE FOR SLOTTING DRIVING BOX BRASSES. 


A convenient method for clamping a driving box brass to a 
slotting machine so that it may be machined for the driving box 


Fig. 1—Attachment for Slotting Driving Box Brasses. 


fit is shown in Fig. 1. The brass is placed on three plugs in an 
auxiliary table fitted to the center of the slotter table and is held 
in place by a clamp nut fitted in the auxiliary plate as shown. 


TOOL FOR TURNING ROCKER ARM BOSSES, 


Fig. 2 shows a special tool for turning the bosses on rocker 
arms. A forked head is made on a tapered shank with a hole in 
the base of the fork for a centering pin. The tools are placed 
on the inside of the fork and are held in position by set screws. 


Fig. 2—Tool for Turning Rocker Arm Bosses. 


shown in Fig. 3. 
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AIR CLAMP FOR DRILL PRESS. 


A pneumatic clamp for holding the work on a drill press is 
It consists of a 6 in. x 8 in. air cylinder, which 


~ 


Fig. 3—Pneumatic Clamp for Drill Press. i 


is located directly beneath the table with the piston rod extending 
through it. The clamping rod is held in the upper end of the 
piston rod as shown; one end is placed on the work and the 
other on a block. A spring in the cylinder under the piston re- 
turns the rod to its original position when the air is released. 


GRINDING THROTTLE VALVES. 


A convenient method of grinding throttle valves is shown in 
Fig. 4. An air motor is carried on an old man fastened to a 


Fig. 4—A Method of Grinding Throttle Valves by Power. 
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bench and turns the valve through an expansion shaft with two 
universal joints. The valve may be lifted from the seat while 
the machine is running, thus eliminating the possibility of groov- 
ing the seat. 


PRESSING OFF SPRING BANDS. 
A discarded wheel press fitted up and used for pressing off 
spring bands is shown in Fig. 6. After the band has been heated 
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the spring is placed on a table with one end resting against a 
notched block as shown in the illustration. The plunger is 
equipped with a forked ram which forces the spring band from 
its position. 


CYLINDER BORING BAR. 
By using the bar shown in Fig. 5, any cylinder may be bored 
without removing the pilot beam or truck. 


It was built so as to 


Fig. 7—Tool Post Used on Horizontal Boring Mill for Turning 
Tumbling Shafts. 
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Fig. 6—Wheel Press Arranged for Pressing Off Spring Bands. 
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obviate the necessity of using offset tools to machine the back TOOL FOR TURNING TUMBLING SHAFTS, 
head and with it only straight tools are required. The bar is The turning of the bearings on tumbling shafts is an awkward 
short, running in a taper gland adjusted by a center in the stuf- operation where some such tool as that shown in Fig. 7 is not 


Fig. 8—Apparatus for Mounting Air and Steam Hose. 


fing box. The construction and arrangement are clearly shown used. This is simply a bar sufficiently long to allow the arms 
in the illustration. to clear the table, and sufficiently stiff to prevent chattering. It 


Fig. 9—Arrangement of Drilling Apparatus for Use on Boilers. 
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is used on a horizontal boring mill, the table being lowered, and 
operated by the longitudinal and transverse feed. 


MACHINE FOR MOUNTING AIR AND STEAM HOSE. 


The machine shown in Fig. 8 is a collection of devices for re- 
moving and replacing nipples and connections in air and steam 
hose. At the extreme left the machine A is used for breaking 
the clamp bolt; B is a tool for spreading the clamps open; C is 
an annular brush for cleaning the fittings; D is a vise for hold- 
ing the new hose while the fittings are being forced in; E is a 
tool for cleaning the gasket grooves in the couplings; F is for 
tightening the clamp on the hose, and G is an air connection 
for giving the hose its final test. The outfit is neatly arranged 
on an I-beam and has given good service. 


DRILLING HOLES IN BOILER SHELLS. 


The boiler repair man knows what a difficult job it is to rig 
up an “old man” on the side of a boiler to drill out a staybolt, 
and the time lost in doing the work is considerable. The ar- 
rangement shown in Fig. 9 is intended to simplify this work. A 
frame made of structural shapes and bar iron is made as shown 
in the illustration, and carries a large vertical lead screw fixed 
in two two-wheel carriages running on the upper and lower 
bars. An air motor is fixed on the end of a shaft that is car- 
ried on a device operatig on the vertical lead screw. The motor 
is adjusted in and out by the lever 4, is raised or lowered by 
the lever B and it may be swung up or down, and held rigidly 
in position by the clamp C. In this way it is universal in its 
action and can be used in any position throughout the range of 
the frame for drilling out staybolts, drilling and tapping for 
studs, and for drilling holes. 


MILLING ATTACHMENT FOR LATHES 


BY E. L. SIEMANTEL, 
Apprentice Instructor, Atchison, Topeka & Santa Fe, Amarillo, Tex. 


A simple and useful appliance answering the purpose of a 
milling machine in small shops is shown in the illustration. It 
is made of a 2%4 in. square rough iron rod, one end being turned 
to fit in the tailstock of the lathe; the other is centered to fit 
the lathe spindle. 

The tool spindle A runs in a 2 in. brass bushing and has a 
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thrust ball bearing. It is held in position by two 1 in. nuts. 
One end is threaded to receive cutters of various sizes. It may 
be driven by either a belt or a motor, the post B being used as 
a brace for the motor handle when it is used. The work to be 
milled is attached to the carriage of the lathe and the various 
feeds are used as desired. 

ALTITUDE Recorp.—R. G. Garros, a French aviator, attained a 
height of 19,032 ft., exceeding the previous record by 1,151 ft. 


Dean WEIGHT oF VEHICLES.—The dead weight per passenger 
of a horse-drawn vehicle is between 300 and 500 lbs.; of a motor 
car, about 1,428 lbs., and of a steel railway coach, from 1,200 to 
1,700 Ibs. 
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SHOP HOSPITAL ROOM 


Along the lines of the “safety first” movement there is a certain 
feature that should not be overlooked, and that is a hospital or 
emergency room at the shops where the injuries of the employees 
may be carefully and antiseptically dressed. The illustrations 
show the emergency room of the Chicago, Rock Island € Pacific 
shops at Silvis, Ill. This plant employs about 1,400 men, and 
during the three years the room has been in service there has been 
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Plan of Hospital Room at the Rock Island Shops, Silvis, Ill. 


no case where any man treated has been troubled with blood 
poisoning afterwards. All employees are required to report the 
slightest injury received and to have it dressed by the attendant 
in charge. In case of a serious injury the patient is given 
emergency treatment and is immediately carried to a hospital. 
There is a special man in charge of the room who is thoroughly 
familiar with the “first aid to the injured” rules, and is ready 
at a moment's notice to give aid. When he is not so occupied he 
assists in the assistant shop superintendent's office on clerical 
work, 

The room is located just off the office of the assistant shop 
superintendent, and in the central part of the main shop.” It is 


General Arrangement of Hospital Room at the Silvis, Ill., Shops of 
the Rock Island Lines. 


completely walled in and is kept in a clean, sanitary condition. 
All the fixtures are of enameled iron and glass. The walls and 
ceiling are painted with an enameled white so that they may be 
easily washed. The floor is completely covered with a single 
piece of linoleum, making it impossible for dust and dirt to collect 
in the cracks of the floor. A complete report of each accident 


AMERICAN 


FEBRUARY, 1913. 


is made and placed on file. We are indebted to G. W. Seidel, 
superintendent of shops at Silvis, for the illustrations and the 
information. 


MISCELLANEOUS SHOP KINKS 


BY W. A. McGEE. 


SMOKE STACK CRANE. 
A simple crane arm to fit on locomotive stacks is shown in 
Fig. 1. It is made from a 2 in. round iron bar, which is looped 
over and welded at the end as indicated in the illustration. It 


Fig. 1—Smoke Stack Crane. 


is handy for applying smokebox fronts or doors, a chain hoist: 


being attached to the end of the arm. 


PNEUMATIC LOADING HOIST. 


A convenient arrangement for loading or unloading cars is 
shown in Fig. 2. It consists of a trolley runway built up almost 
entirely of wood, and a 4-wheel trolley which carries the air 
hoist. The runway extends over three tracks, having a span 
of 38 ft., and in this way allows for loading from one car to 
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another, or in case of unloading car trucks or mounted wheels, 
unloading from the car directly to the track over which they 
may be wheeled to the shops. The base of the trestle has a 
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Fig. 3—Trolley for 7-Ton Loading Holst. 


spread of 16 ft., which provides the necessary stability, and 

the columns are made up of two 5 in. x 12 in. beams bolted 
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Fig. 2—Pneumatic Loading Hoist Operating Over Three Tracks. 
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together. The legs or braces are made of 4 in. x 9 in. stock, 
and are tied together 11% ft. above the ground by a 4 in. x 9 
in. beam with a % in. iron tie rod. The runway consists of 
two 714 x 13% in. beams, which are supported at the center 
by a yoke suspended from two diagonal braces of 4 in. x 8% 
in. stock, extending over the runway and footing in the up- 
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shown in Fig. 6. It is made of a galvanized iron tank with % 
in. copper heads and 1 in. pipe with the necessary fittings. Air 


is admitted the top of the tank through a tee, the upper end 
of which is used for filling the tank with sand. The air pres- 
sure in the tank is throttled down to about 10 Ibs. per sq. in. 
by a valve, as indicated, and the air pressure for the blast is 
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Fig. 4—Air Cylinder for Loading Holst. 


rights. The edges of the runway on which the trolley rolls 
are protected by a 2 in. x 2 in. x 3/16 in. angles. The trolley, 
as shown in Fig. 3, has four 12 in. wheels spaced 18 in. on 
centers, which support the carriage with the hook to which the 
hoist is attached. The air cylinder is shown in Fig. 4, and is 
14 in. in diameter inside, and has a stroke of 9% ft. It is made 
in two sections, one 4 ft. long and the other 5 ft. 87% in. long; 
these are tied together by ten % in. rods. The details of the pis- 
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Fig. 5—Piston and Hook for Pneumatic Holst. 


ton, piston rod, and swivel hook which fits on the end of the pis- 
ton rod are shown in Fig. 5. It will be noticed that the piston 
is packed with a leather cup washer which is held out against 
the cylinder walls by a Y in. steel wire spring. With an air 
pressure of 100 Ibs. the hoist should easily handle 6 or 7 tons. 
It is operated from the ground, two chains extending down 
from the operating valve. 
PORTABLE SAND BLAST. 
A portable sand blast apparatus used for removing paint is 


regulated by the globe valve below the shop line connection. 
Two hooks are riveted to the sides of the tank so that it may 
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Fig. 6—Portable Sand Blast Apparatus. 


be hung on the side of the tender or at any place convenient to 
the work. The whole outfit can be easily carried by two men. 


CABOOSE LAWS 


The Special Committee on Relations of Railway Operation 
to Legislation, W. J. Jackson, chairman, has issued under date 
oí December 10, 1912, bulletin No. 43, on legislation prescribing 
the construction of caboose cars as enacted in sixteen states. 
The accompanying table gives an analysis of these laws. 

These laws do not apply to narrow gage lines in South Dakota; 
to logging roads in Washington; to roads of less than 15 miles 
in length with grades more than 200 ft. to the mile in New 
York; to passenger equipment used as a caboose in Nebraska, 
South Dakota and Virginia; to cabooses used in yard or trans- 
fer service in Illinois, Indiana and lowa; to cabooses used on 
logging or lumber trains in Virginia and Wisconsin; to cabooses 
on work trains in lowa; to cabooses used in original construc- 
tion work in South Dakota; to unusual and unforeseen demands 
of traffic in Illinois and Indiana; to emergencies not exceeding 
36 hours in Iowa; to cabooses used on account of accidents or 
casualty in South Dakota; to cabooses in service March 30, 1911, 
complying with the act except as to end doors and platforms in 
Missouri; and to cabooses in service April 25, 1910, complying 


developed, and applied for letters patent on, a construction of 
this type. In this device the platform and vestibule are so con- 
structed and attached to the car that they will collapse in case 
of a collision. This gives a shock absorbing distance between 
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End Construction of Steel Car Equipped with a Wooden Vestibule. 


two cars equal to the combined depth of the platforms. To ac- 
complish this, the center sills are run only to the end of the 
car body, and the connection .between them and the platform 


ANALYSIS OF CABOOSE LAWS IN THE SEVERAL STATES. 
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Air valve .....asssssossessessossesvesore eee. . Sale Inside 
Cupola (R means required) ........oo.o..o.. R R R 
Windows (R means required)............ R een R R 
Closets (F means water; G, type not speci- 
ed) A whee CRC GSE siete ia r a G Lancer G G Piccard 
Penalties (dollars) .........ooooooomo.... ee 100 to 100to 100to 100 to 
500 500 500 500 
Existing equipment to be corrected (H 
means at general repairs).............. H H H 
Time extensions to be allowed by State 
Commission ....ssssessesesessesssesoeoo lyr. lyr. 
Enforcement of act (J means at discretion 
of State Commission)..........ooooo... A eas 
an. 


Date effective ... "1913 ; 1909 


— 


*Including platform. 


..0600000000000000000899090 


June 1, e 
1914 1912 1910 


€ 6 : 
d wd E £ 5 
E E E Z S £ É ci & OF 
c a +. he = . <= om ake o 
=E § E 4 go Y £ = ç È = g 
pm! == p9 Y Pid = © Sag = > 
a = = Y. Y. Y. C 7 > = = 
ta o e.s», 11 eeene 6.... .... 90... ... 
24 28 24 24 24 24 24 és 
2—4 24 24 2-4 2—4 24 24 24 
S 30 S 20 S 24 24 24 S S das 
B B B B sates B B B B B 
R R R R R R R R R R 
€ C C C belied C C C C C 
R R R E E E E R R 
o | AT poen Bees iad edan rad oae Each 
end 
R? . RO RO R? . R` » R` 'R . 
F F F G ies G ee F PAAT 
10 to 500 to 100 to 100 to 100 to 10to 500 to 500 to 
50 1,000 500 500 500 50 1,000 1,000 
H H wets 
1 yr. Tyr. lyr. lyr. 
J sc... eca . eens e ee 690... 
June 1, June 1, 
1909 1911 1907 1914 1909 1914 1910 1911 1910 1910 1910 


with the act, except as to platforms if they are 20 in. wide, in 
Ohio. There are no exceptiers made in the other six states. 
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A COLLAPSIBLE END CONSTRUCTION 
FOR PASSENGER EQUIPMENT 


The advisability of attempting to make a collision-proof end 
for passenger cars has becn held in question by many designers, 
who claim that such a construction cannot be produced without 
making the weight of the car excessive. An alternative which 
has been sometimes suggested is a construction that will absorb 
the shock of a collision by crushing, before serious damage can 
be done to the car body. 

The Barney € Smith Car Company, Dayton, O., has recently 


87 


sills is made of such strength that it will give way when anything 
greater than the maximum service shock is received on the outer 
end of the vestibule. The steps, vestibule door and hood will 
of course collapse when the rivets shear on the sill extensions, 
and these will assist in absorbing the energy of the shock. The 
end of the car body is designed for great strength, heavy 
sections being used for the end posts. It is generally claimed 
that in the case of cars attempting to telescope, the point of 
greatest shock is never over 20 in. above the floor line, and with 
this in view the intermediate posts are reinforced for a distance 
of about 4 ft. above the floor bv angles riveted to the inside. 
The end of the car is further protected by pressed steel triangular 
shapes about 30 in. high, placed at the sides, as shown in the 
illustration. Tn order to hold the end posts in position, and also 
to prevent parts of the vestibule piercing the end of the car, it 
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is covered entirely by a heavy steel plate, which is-attached to 
the roof and extends to the bottom of the end sills. It is claimed 
that this plate, in case the entire shock of a collision is not 
absorbed by the collapsible vestibule, will tend to pull the roof 
of the car down and throw the next car up instead of allowing 
the two cars to telescope. Pressed steel shapes are also placed 
below the platform end sill, forming a part of the collapsible 
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steel. A collapsible construction of wood has also been designed, 
which may be applied to car bodies of either steel or wood con- 
struction. As shown in one of the illustrations, in applying this 
type to a car of steel construction an auxiliary end of wood is 
used. This makes two walls at the end of the car, one the reg- 
ular car end reinforced with wood, and the other the vestibule 
wall which rests directly against the end of the car. The entire 
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Collapsible Platform and Vestibule on an All-Steel Car. 


vestibule, and are designed to act as an anti-climbing device. 
Heavy I-beams are used as vestibule center posts. These are 
securely riveted above and below and it is believed that in case 
of one car attempting to ride over the other, these beams would 
be of sufficient strength to cause the rivets connecting them to 
the sill extensions to shear off. 

One of the illustrations shows a car constructed entirely of 


platform, vestibule, hood and sill extensions are constructed as. 
a unit, detachable and separate from the car body proper and 
can be applied, if necessary, after the car is built. It is presumed 
that in case of a collision these would be the only parts seriously 
damaged, and the car could therefore be repaired and replaced. 
in service with a minimum of expense and delay. The object of 
the entire device is to protect the car body from damage. 


NEw YORK CENTRAL LINES STEEL COACHES 


Strong End Construction and Thorough Insula- 
tion Distinguish the New Passenger Equipment. 


The new all-steel passenger train cars recently put in service 
on the New York Central Lines are 70 ft. in length over the 
end sills and 77 ft. 934 in. over the buffers. The coaches have a 
seating capacity for 84 passengers. These cars can be con- 
sidered as representing the latest development of steel passenger 
equipment for heavy trunk line service along conservative lines. 
Two features of the design are particularly noticeable, viz.— 
the exceptionally complete arrangement of insulation and the 
substantial end construction, both of the car body and of the 
vestibule. There are very few places anywhere in the car where 
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the two designs. The posts terminate at the plate and the 
lower deck carlines are in separate pieces. The posts, which are 
all practically of the same section, are equally spaced throughout 
the length of the car except at the point where the saloons 
are installed. The interior finish is of steel except below the 
window sills and on the ceiling where agasote is employed. 
The steel is finished to imitate mahogany and the window sills 
and window sash are of Cuban mahogany. The passenger 
coaches are equipped with the axle light system and, including 
the batteries and battery boxes, have a total weight of 142,000 
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Plan of 70-Ft. Steel Coach; New York Central Lines. 


there is a continuous metal contact between the exterior and 
interior, and careful provision has been made to prevent the 
entrance of cold air between the outside and inside sheathing 
or finish. A 23% in. air space has been provided under the 
floor which is sealed at the bottom by three-ply insulation 
secured to 1% in. steel plates arranged in comparatively small re- 
movable sections. 

Six inch I-beams, set in pockets in a cast steel underframe 
and securely held at the top, are employed for both the door 
posts and the vestibule diaphragm posts. In addition the 6 in. 


lbs., giving a weight per sq. ft. of interior floor area of 22.9 
Ibs. and per seated passenger of 1,690 lbs. Cars of the design 
shown herewith have been built by the American Car & Foundry 
Company and the Barney & Smith Car Company, the design 
being prepared jointly by the engineers of the railway and of 
the builders. 

The center sills connecting the two large steel castings at 
either end consist of two plate girders set 18 in. apart, each 
having a % in. web plate and two 3% in. x 3% in. x Y in. 


angles at the bottom and one 3% in. x 3% in. x Y in. angle at 


70- Ft. 


Z-beams forming the corner posts are braced by a substantial 
cast steel knee resting in a machined pocket in the underframe. 
This construction is such as will evidently offer the most de- 
termined resistance to telescoping of the car body. An under- 
frame somewhat similar to that employed by the Pullman 
Company for steel sleeping and parlor cars is used. It con- 
sists of a Commonwealth combination cast steel double body 
bolster, end sill and platform connected by fish belly type center 
sills and side sills of steel angles. 

In other respects, however, there is little similarity between 


Steel Passenger Coach for the New York Central Lines. 


the top. These girders are 31 in. in depth at the middle for a 
length of 22 ft. 834 in. They taper at each end for a distance 
of 12 ft. 10% in. to a depth of 13 in. A top cover plate, Y in. 
in thickness and 26 in. wide, is secured to both sills and over- 
laps for the full length of the splice at the steel castings. There 
is also a splice plate on the under side of each sill at this point 
which is 5% in. in thickness by 734 in. wide and 3 ft. in length. 
All the angles on the center sills are continuous for the full 
length of the web plate with the exception of the inner angle 
on the lower edge which does not form part of the splice 
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FEBRUARY, 1913. 


to the casting except as it is secured through the medium of 
the bottom cover plate. The web of the center sill is provided 
with four vertical stiffeners of 3 in. x 3 in. x %4 in. angles which 
extend the full depth of the sill and are spaced equidistant be- 
tween the cross bearers and the cross tie and one in each panel 
between the cross bearer and the bolster. 

The center sills are made with a 1% in. camber by shearing 
the web plates tapering from the cross bearers to the ends. 
All rivets in the center sill construction are 34 in. and are 
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pressed steel center sill separator in two pieces and a pair of 
pressed steel crossties all made of 14 in. plate flanged on all 
sides. The form and arrangement of this structure is shown 
in one of the sections. 

The side sills are 6 in. x 4 in. x 34 in. rolled steel angles 
extending in one piece for the full length of the car, being 
securely riveted to the bolster castings and to the cross bearers 
and cross tie. They are set with the flanges extending inward 
and are fastened by eight horizontal rivets and two vertical 
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Details of Underframe; New York Central Line's Steel Coach. 


spaced at 1/4 in. pitch wherever they connect to the web plate. 
The cast steel cross bearers are spaced 21 ft. 74 in. apart, coming 
at the point of tapering of the center sills; they are formed in 
three pieces, properly shaped for fitting between the center 
sills and between the side and center sills. They are cut out 
for lightness as shown in the illustration, and have top and 
bottom cover plates 6 in. x % in. x 4 ft. 4 in. in length, which 
extend continuous over the top and bottom of the center sills 
and are securely riveted to the flanges of the cross bearers and 
of the center spacing plate. At the center of the car is a 


rivets at each cross tie, the connection at this point also being 
reinforced by a separate casting coming underneath the side 
sill. The bottom of the side sill is 3 ft. 75g in. above the rail. 

In addition to the cross tie and cross bearers there are seven 
pressed steel, channel shaped, floor supports on each side, 
secured between the center and side sills. These are formed 


of \% in. plate and are 7 in. wide with 3% in. flanges. They 
are further stiffened by a groove 1% in. wide x 34 in. deep 


pressed in the middle for the full length and are Saey adjacent 
to side posts in each case. They have a maximum spacing of 
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6 ft. The outside floor stringer consists of an angle, pressed 


from % in. plate, extending for the full length of the car and 
riveted to the side posts with four 1⁄4 in. rivets at each post. 
The lower edge of this angle acts as a support for the false 
floor. 


Intermediate stringers of Z shape, pressed from % in. 
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Cast Steel Knee Back of Each Corner Post at the Bottom. 


plate, extend for the entire length of the car. They are in 
five parts with proper shaped connection pieces at the cross 
bearers and bolsters and are riveted to the floor support with 
two % in. rivets at each connection. A % in. extension plate 
is riveted to each of these stringers and extends downward for 
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resting on the center sill cover plate and located midway between 
the floor supports. 
The side sill, formed of a 6 in. x 4 in. x 34 in. angle; side 
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Interior of 70-Ft. Steel Coach; New York Central Lines. 


posts pressed in channel section, with flanges, from % in. 
plate; a 5 in. 6.5 1b., channel, continuous for the full length of 
the car, forming the plate; and a 5% in. x 4% in. belt rail form 
the principal members of the side framing. The posts are shaped 
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Elevation of Body Side Framing at End of Car; New York Central Lines Steel Coach. 


securing the false floor. The middle floor stringers are also 
Z shape and of % in. plate. At each seat pedestal a 3% in. x 
24% in. x Y in. angle, 13 in. long, is riveted to the stringer 
which has an extra support in the shape of a pressed steel gusset 


at the bottom to fit inside the leg of the angle and are cut away 
at the top to clear the flanges of the channel plate which is 
placed with its web horizontal and flanges extending downward. 
The posts have a 1/16 in. cover plate riveted to the outwardly 
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extending flanges, thus giving a full box section. The joint at 
the side sill is made with two 1⁄4 in. rivets through the posts, 
in addition to the exterior 14 in. sheathing. At the plate are two 
pressed 3/16 in. angles fastened with 34 in. rivets. On account 
of the width of the window panels at the ends of the car, three 
special posts of simple channel section are used. 

Back of the belt rail which extends continuous outside the 
posts and in one piece for the full length of the car body, are 
4 in. x 4 in. x 3/16 in. pressed steel angles fitting between 
the posts and secured to them by 3/16 in. connection angles. The 
side sheathing comes between the belt rail and these angles and 
the three are secured with 3% in. rivets. The upper row of these 
rivets also secures the outer edge of the window stooling 
which is pressed from 3/32 in. plate and covers the upper part 
of the belt rail. It is continuous for the length of the car, 
being cut out to clear the posts. Z-shaped pieces, attached 
to the belt rail stiffeners, support the stooling between the 
posts. Other longitudinal members in the side framing consist 
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The lower deck carlines are pressed in channel. shape fróm 
Y in. plate, to the contour shown in the illustrations. They 
have flanges 1% in. wide except where the roof sheet joints 
are made when the flanges are 256 in. deep. A carline is 
located over each side post and they are secured to the side 
plate with four 34 in. rivets where they have wide flanges and 
two 34 in. rivets and a % in. pressed angle where the narrow 
flanges are used. Spaced midway between these are the inter- 
mediate lower deck carlines formed of 1% in. x 1% in. x 3/16 
in. angles. These are intended principally as roof sheet 
stiffeners. At the upper end the carlines are fastened to the 
combination deck sill and plate formed of a % in. sheet flanged 
with a web 18 in. wide, a lower flange 33% in. wide, and upper 
double flanges of 5 in. and 1% in., respectively. The web is 
cut away for the deck windows, the openings being 10 in. x 30% 
in. This plate is continuous for the length of the car body and 
its top flange is stiffened by a 1% in. x 1% in. x \% in. angle 
located as shown in the section of the car. At each carline 
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Sections of the Roof Framing; New York Central Lines Steel Coach. 


of a 314 in. x 2% in. x 14 in. angle secured inside the posts for 
a seat rest and a floor cove molding of !% in. plate in an in- 
verted J shape. 

A 6 in., 15.6 lb., Z-bar is used for the body corner post and 
sets in a pocket in the underframe casting at the bottom and 
is secured to both the side and end plates at the top. This post 
is backed by a large cast steel knee extending back along the 
side of the car for a distance of 23'4 in. and reaching as high 
as the belt rail. This anti-telescoping arrangement was furnished 
by the Commonwealth Steel Company. The door posts are 
6 in, 121% lb. I-beams, and are also set in properly shaped 
pockets in the underframe casting. They are securely fastened 
at the top to the end plate which is made of a 5 in., 6.5 1b., 
channel set with the: web horizontal. This plate is secured 
to the side plate and the deck sill by a gusset bracing and is 
further reinforced with a wide stiffener. The intermediate end 
posts are 4 in., 8.2 lb. Z-bars, secured at the top and bottom in 
the same manner as the side posts. 


connection a malleable iron stiffener is inserted. These are 
shaped to also carry the screens and the ventilators. Ward 
ventilators are used in the main part of the car and Globe 
ventilators at the toilets. There are thirty-eight of the former 
and two of the latter type. 

On the upper deck the carlines are of % in. plate flanged 
channel shape, 2% in. deep and 5 in. wide over the flanges. 
These are formed to an 11 ft. 6 in. radius and are located with 
the same spacing and directly above the main lower deck car- 
lines. They rest on top of the combination deck sill and plate 
and are secured to it with four 3 in. rivets at each end. Be- 
tween these main carlines are intermediate deck carlines formed 
by 2 in. x 2 in. x 3/16 in. angles shaped to the proper contour. 
These are inserted for the purpose of making the joint of the 
roof sheets, which are riveted to them with 14 in. rivets spaced 
not over 5 in. apart. The roof sheet on the upper deck is of 
No. 14 B. W. G. steel plate and the joints between the sheets 
are welded. The eaves of the upper deck are made by riveting 
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side plate. It is continuous on both sides and ends of the 
car. 

The vestibule diaphragm posts are also 6 in., 1214 lb. I-beams, 
set in pockets in the steel casting in the same manner as the 
door posts. They are supported at the top by a 5 in. channel 
extending straight back to the end frame and secured to the 
gusset which reinforces the end plate. It also abuts the flange 
of the end plate. There is also a similar channel secured to 
the opposite side of the post, which extends upward and out- 
ward to a connection at the junction of the deck end plate and 
side plate. The former is a 5 in. straight channel with the 
flanges cut away at the end and the web turned inward for 
riveting to the deck side plate. There is also a diagonal brace 
from the top of the door post at this same point and large 
gusset plates make the joint rigid and strong. Furthermore there 
is a diagonal brace from the top of the vestibule diaphragm 
post to the side plate near its junction with the corner post. 
The vestibule corner post is % in. thick, pressed to the proper 
contour and secured to the buffer beam extensions at the bottom, 
and to the side plate and vestibule end plate at the top. The 
vestibule end plate is a 3% in. x 3% in. x Y in. angle formed to 
proper contour and is riveted to the vestibule diaphragm posts 
above their connection to the diagonal braces. 

It will be seen that this vestibule construction is designed to 
offer great resistance to end shocks and that no provision has 
been necessary for carrying the weight of the platform or the 
vestibule from any of the roof members since the steel casting 
in the underframe is amply sufficient to carry this weight. The 
end framing of the body, however, is even more massive and 
should the vestibule collapse, it would be practically impossible 
for another car to enter the car body proper. 

Patent leveled plate, 14 in. thick below the belt rail and 3/32 
in. thick above, is used for the outside sheathing. The end 
sheathing part is also 3/32 in. thick of the same plate, and the 
vestibule has 14 in. sheathing. On the interior the finish is of 
steel except as noted above. It was furnished by Hale & Kil- 
burn. The floor is of Flexolith, 114 in. thick, laid on % in. gal- 
vanized Chanarch of No. 22 gage. The latter was furnished 
by the Acme Supply Company. It will be noted that the Chan- 
arch is carried through to the side sheathing between the posts 
and that the flooring is also continued, a joint being made, how- 
ever, at the floor cove molding on the inside of the post. This 
arrangement prevents the entrance of cold air in the space be- 
tween the posts and back of the inside finish. 

One of the most interesting features of the car is the ar- 
rangement of the insulation, and in the cross sections it will 
be seen that adjacent to the inside finish at all points there 
is a 14 in. sheet of Resisto, or H. W. Johns-Manville Com- 
pany “Nycinsul” insulation, and on the inner face of the outer 
sheets there is a 14 in. Resisto sheet. The latter is brought in- 
ward around the posts and other members, and joins either 
the inner insulation or the wooden fastening strip applied for 
securing the inside finish. This insulation is secured to the 
plates by fasteners spot welded in place. At no point is there a 
continuous metallic connection between the inside and outside 
of the car. All open spaces between the framing, where there 
might be a possibility of circulation of cold air, are carefully 
filled with wood blocks or otherwise. 

The cars are mounted on the standard six-wheel trucks of the 
New York Central Lines, set at 54 ft. centers. They have an 11 
ft. wheel base. Some of the specialties employed are as follows: 
Steel doors, Hale & Kilburn. The body end doors close against 
a piece of solid rubber 1⁄4 in. square, and are also fitted with 
metallic weather strips. Trap doors and window fixtures, Tuco 
and Edwards; vestibule curtain, Acme Supply Company; draft 
gear and buffer, Miner Draft Gear Company; couplers, Tower; 
brakes, Westinghouse PC equipment with 16 in. service and 16 
in. emergency cylinders; heating system, Ward Equipment Com- 
pany; lighting, Gould axle system; seats, Hale & Kilburn walk- 
over type; lock nuts, Columbia. 
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THE ELECTRO-PNEUMATIC BRAKE 


At the January meeting of the New York Railroad Club, N. A. 
Campbell read a paper on the electro-pneumatic brake, stating 
that this type of brake is so arranged that under usual conditions 
the pneumatic apparatus is operated electrically, but if the 
electrical apparatus should become inoperative from any cause, 
that part of the equipment controlled by air pressure is not 
affected and the pneumatic operation will take place as usual. 

There are several systems of operating air brakes electrically, 
some of which have been in successful operation for a number of 
years, principally on electric railroads operating multiple unit 
trains. In the system described magnet valves are employed to 
make local brake pipe reductions. It is believed that this system 
is the most applicable to steam railroad service, as it can be used 
in connection with the standard car and locomotive equipments 
now in use, and will not interfere with interchange. It is also 
applicable to multiple unit electric train service with substantially 
the same apparatus. 

The standard automatic brake valve is used and the positions 
for electric operation are the same as those for pneumatic 
operation. Each of the various positions of the brake valve for 
controlling the air pressure throughout the air brake system has 
a corresponding position on the electric controller. The con- 
troller 1s connected to a series of wires passing throughout the 
length of the train. 

There are three magnet valves on each car, viz.: the applica- 
tion, release and emergency magnet valves. They are attached 
to one bracket to which the pipe connections are also attached, 
so that a magnet valve can be removed without disconnecting 
any pipes. In the normal position the application and emergency 
magnet valves are closed and when energized, are opened. The 
normal position of the release magnet valve is open and it is 
closed when energized. 

To make a service application of the brakes, the brake valve 
is placed in the service application position. In this position the 
application magnet valves are energized, which causes them to 
open and reduce the brake pipe pressure simultaneously on each 
car. The triple valves now operate in the usual manner, actuated 
by the differential in the auxiliary reservoir and brake pipe 
pressures, and permit auxiliary reservoir air to pass to the brake 
cylinders and apply the brakes. As the brake pipe reductions are 
made simultaneously on each car, and the action of the magnet 
valves is instantaneous, there is no interval between the applica- 
tion of the first and last brake. When a sufficient brake pipe re- 
duction has been made, the brake valve should be returned to lap 
position. The application magnet valves are now de-energized 
and are closed by the air pressure, assisted by a spring, and the 
release magnet valves are energized. When the brake pipe re- 
duction ceases, the triple valves move to lap position and prevent. 
further flow of air from the auxiliary reservoirs to the brake 
cylinders, as though operated without the use of any electrical 
apparatus. The brakes can be applied with as many graduations 
as may be desired, and more uniformly than is possible without 
the use of the electrical apparatus, until full service braking 
pressure has been obtained. 

As the application magnet valves reduce the brake pipe pressure 
at the same rate that the equalizing reservoir pressure is being 
reduced by the brake valve, the brake pipe reduction is made 
more rapidly than is possible with the automatic air brake, and 
the brakes are applied more promptly, resulting in a shorter 
service stop. For the same reason, the brakes are applied on 
a train of any length as rapidly as on a single car, also no 
electrical apparatus other than the generator and controller 
need be applied to the locomotive, because the brake pipe re- 
duction made by the application magnet valves on the cars is 
sufficient to actuate the locomotive equipment. 

As the equalizing reservoir of the brake valve is always charged, 
as when the brakes are operated pneumatically, and its pressure 
reduced as usual when the valve is in service position, should 
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the current be interrupted and the application magnet valves 
fail to reduce the brake pipe pressure, the brake pipe exhaust 
will at once open and the ordinary pneumatic application will 
be obtained. Should one or more application magnet valves in 
any part of the train become defective and the brake pipe pressure 
be reduced slower than that in the equalizing reservoir, the 
equalizing piston will be raised by the higher pressure in the 
brake pipe and promptly assist in making the proper rate of 
brake pipe reduction. As this operation is entirely automatic 
and insures at all times a positive action of the brakes either 
electrically or pneumatically, on all cars in the train, it will 
cause no confusion on the part of the operator and he need 
not know whether the electric current is available or not. When 
the application has been made as heavy as the circumstances re- 
quire, the brake valve handle can be placed in holding position; 
when this is done the release magnet valves are energized and 
are closed. Air is now being admitted to the brake pipe from 
. the main reservoir at the same rate as in running position. The 
triple valves will move to release and charging position and the 
auxiliary reservoirs will be recharged so that the maximum 
braking pressure will be quickly available for either a service 
or emergency application. The brake cylinder pressure will be 
retained until the brake valve handle is moved to running posi- 
tion, when the release magnet valves will be de-energized and 
will open, allowing the brake cylinder pressure to escape to the 
atmosphere. 

If it is not desirable to allow all the brake cylinder pressure 
to escape and entirely release the brakes, the brake valve handle 
can be returned to holding position, when the release magnet 
valves will again be energized and closed. The brakes can be 
graduated off to any extent desired and the brake cylinder 
pressure on each car will be uniformly reduced, thus avoiding 
any shocks that would be produced by unequal reduction of 
brake cylinder pressure and braking power. When an emergency 
application is necessary the brake valve handle is placed in the 
emergency position. The emergency magnet valves will be 
energized and will open, causing an instantaneous and heavy 
brake pipe reduction on each car sufficient to cause all triple 
valves to move to the emergency position. The maximum brake 
cylinder pressure is obtained on all cars in approximately the 
same time. 


MIRROR FOR INSPECTING ARCH BARS 


Defects are as liable to develop on the inside of the arch 
bars of freight car and tender trucks as on the outside, and 
it is practically impossible to discover them by the ordinary 


y 


Mirror Used on the Louisville & Nashville for Inspecting Arch Bars. 


method of inspection. On the Louisville & Nashville the car 
inspectors have been provided with a small hand mirror of a 
shape and size shown in the illustration; by holding it on the 
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inside of the bar any crack or other defect can be readily 
discovered. 

Astonishing results have followed the introduction of these 
mirrors. They were put in use at one or two terminals on 
July 1, 1912, and all other inspection points on September 24. 
From July 1 to November 30, 1912, a total of 1,488 defective 
arch bars were detected in this manner. It is reasonable to 
assume that most, if not all, of these defects would have been 
overlooked without the aid of the mirror. Thirty-four broken 
bars were discovered in this way in two months at one ter- 
minal; forty-two at another in one month, and seventy-six at 
another in ten days. 


TRUCK EQUALIZER DESIGN 


BY L. V. CURRAN 


In designing equalizers, forces other than those caused by the 
car weight alone should be considered, although it is believed that 
this 1s not commonly done. The part that the air brakes play 
in the equalizer load distribution is by no means negligible, and 
causes a very unequal distribution of the load, the magnitude of 
which depends on several quantities. The most important of 
these are the train velocity, the braking force, the angle of the 
shoe hanger, the location of the hanger connection to the frame, 
the equalizer proportions, and the car weight. While a large 
factor of safety often prevents the consequences of faulty design, 
a true conception of all conditions affecting the load capacity of 
the equalizer should be sought for. 

Referring to Fig. 1, a brake load delivered to the wheel hori- 
zontally through the shoe will exert a component force through 


f 


Fig. 1—Diagram of Brake Shoe and Wheel. 


the center equal to L cos., 6, in which L is the brake load on the 
wheels. 

If f is the coefficient of friction at the train velocity investi- 
gated, the tangential wheel load at the brake shoe will be = f L 
cos. 9, 

The vertical component of this transmitted through the brake 


hanger to the truck frame, and finally to the equalizers, will there- 


fore be equal to: f L cos80 = P. 

Take first the case of a four-wheel truck, and assume the 
usual braking load, 80 per cent. of the light weight of the car 
and 1.7 times this amount for an emergency application of the 
brakes. Also assume .25 for f at 60 miles an hour. For an emer- 
gency application of the brakes: 

P = .0425 w cos..Q 
in which w is the light weight of the car. 

From the direction of wheel rotation it is evident that the force 
P will act down with the car weight on one equalizer spring cap, 
and up against the car weight at the other spring cap. If the 
brake hanger connections to the frame are practically the same 
distance from the center as the spring caps, as is usually the case 
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with inside hung brakes, the loads on the two springs will be: 


W W 
— + P and a — P respectively, W being the loaded weight of 
8 


the car less the weights of the truck parts below the coil springs. 

If the brake hanger connections are some distance from the 
spring cap horizontally on the length of the truck frame the 
effect of this lever arm will have to be considered. By taking 
the sum of the moments around each spring cap separately the 
correct spring load will be easily obtained. 


Fig. 2—Equalizer for Four-Wheel Truck. 


Reference to Fig. 2 will show that the greater reaction or pres- 
sure is at Y and that it has the following value: 


W B+C He C 
EEC) 
8 A 8 Á 
BW+8BP+2CIW AW+8BP 
= 8 A Z 8 A 
The maximum bending moment, M, is then 
C (4 W + 8BP) 
8 A 


Assuming that b is determined and that a fibre stress of 16,000 
pounds per square inch is permitted for safe loading, the required 
depth of the equalizer, h, is obtained as follows: 


16,000 Xx 1 C (AM + 8BP) 


A= VC = 


Therefore h = a — 
N 21,336 Ab 


In the case of six-wheel trucks, there are twelve brake shoes 
instead of eight, and P becomes: 


8 
PES X .0425 w cos.?O = .028 w cos.*8 
1 


The brake hangers are usually hung in the proportions shown 


Fig. 3—Equallzer Spacing on a Six-Wheel Truck. 


in Fig. 3, and when the truck travels in the direction indicated 
He 

the spring loads on one equalizer are: — — 134 P, and on the 
8 


14 
other — -+ 234 P. The latter will govern the design. 


The reactions at the ends of the equalizer when loaded, as 
shown in Fig. 4, are: 


2 Y 11 1 W 11 
Y = =f-— + — P nd i= (+1) 
3\8 4 3N8 4 


ENGINEER. 97 


The maximum bending moment at the spring seat is: 


YA A (W + 22P) 
= SS 


Fig. 4—Equalizer for a Six-Wheel Truck. 


Then the required depth obtained as above and with the same 
hbre stress becomes 
JA (W + 22 P) 
96,000 b 
For use in stress investigation the following transpositions are 
useful: 


h = 


C (11W + 8BP) 
Maximum fibre stress = ——————  — for four wheel trucks 
1.33 h? Ab 
A (W + 22 P) 
and = ——————— for six wheel trucks. 


6h? b 


SPECIFICATIONS FOR POSTAL CAR 
LIGHTING 


The post office department has issued revised specifications, 
dated December 28, 1912, for full postal cars, including the re- 
quirements for lighting. The lighting is to be done by either 
gas or electricity, wherever feasible. Mantles are to be used 
on gas lights where practicable, and fixtures, wiring, etc., are 
to conform to the railroad company’s standards. Electrically 
lighted cars must have storage battery capacity sufficient to fur- 
nish for 12 hours, without any charging during that period, the 
intensity of illumination specified; while cars lighted by gas 
must have storage capacity sufficient for 36 hours. The details 
of the lighting specifications are as follows: 

Location of Light Unsts.—The light units for illuminating the 
bag rack and storage portions of the car shall be located on the 
center line of the postal apartment. Direct lighting units shall 
be located at such uniform height that the shadow of the paper 
boxes is not cast on any bag rack label, nor higher than approxi- 
mately 3 in. above the back rod of rack. In no case shall any 
light unit (except oil lamps, the lowest point of which may be 
6 ft. 9 in. from the floor) be mounted at a height of less than 7 
ft, measured from the floor to the lowest point of the light 
unit (spacing between adjacent units in the bag rack portion 
of the car shall not exceed 8 ft. 6 in. in case of any direct sys- 
tem of lighting, nor 14 ft. in case of any indirect system). 

Light units for illumination of the letter cases shall be 
mounted at the same height from the floor as the units in the 
body of the car, and as far from the front of the face of the letter 
case as possible. without the body of the distributor throwing 
any shadow on his work. In standard construction, where the 
letter case table is 17 in. wide, the above distance is 20 in. 
Where the car construction does not permit the above distance 
to be employed, a lesser distance, but not less than 16 in. may 
be employed. Separation between adjacent letter case units shall 
be such as to provide an illumination intensity at all points with- 
in the requirements hereinafter specified. 

If an indirect lighting system be emploved, the provisions of 
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the above paragraph will be waived. In such case, the only re- 
quirements imposed for location of units of letter cases are those 
involved in providing for sufficient vertical and horizontal illu- 
mination intensities to meet the provisions of these specifications 
as hereinafter stated, all units in the car burning. For the pur- 
pose of these specifications an indirect system is here defined as 
any system in which at least 85 per cent. of the horizontal illu- 
mination on the 46-in. plane of utilization is received, either di- 
rectly or indirectly, by reflection of the light from the deck of 
the car. 

In the case of incandescent electric or mantle gas lamps, the 
design of light unit, except letter case units, shall be such that 
no portion of the bare lamp filament or the bare mantle is visible 
to the eye when the unit is observed at an angle of 70 deg. or 
greater from the nadir. (In general, light units are preferred 
which emit no light or only a small amount of light between the 
angles of 50 deg. and 100 deg. from the nadir.) The control 
of the lights in the postal apartment shall be independent of any 
other lights in the car, and the letter case units shall be con- 
trolled independently of any other light units in the postal apart- 
ment. 

Initial Illumination Values.—All horizontal illumination values 
shall be taken on a plane 46 in. above the floor line. Vertical 
illumination values shall be taken on the vertical plane on the 
face of letter case as specified below. New lighting installations 
shall be such as to give initial illumination values in foot candles 
within the following limits: 


Location. Minimum. Maximum. 
Bag-rack portion: 
enter of car, horizontal............ooooooooooomo». 4.70 10.00 
Mouth of bags, illumination measured 18 in. from side 
of car, Dorizontal. .v.02is4 tte ees ai 2.50 10.00 
Letter cases: 
Over table, horizontal..........o oo. <ooooooo om. ..... 4.70 16.00 
Face of case, Vertical sin ieee os aaa 8S 4 os 2.08 16.00 
Storage portion, not behind obstruction, horizontal, 
measured not less than 18 in. from side or end of car. 2.50 10.00 


Illumination requirements at letter cases as above specified 
shall be entirely fulfilled by letter case units, other units in the 
car not burning; but letter case units may be considered as con- 
tributing to the specified illumination values for the body of the 
car. 

If globes or reflectors of opal glass, rough crystal glass, pris- 
matic glass, or aluminized metal, and those giving similar re- 
sults (excluding heavy density opal with glazed reflecting sur- 
face, mirror glass, porcelain enameled metal and those giving 
similar results) be employed, the minimum values specified in the 
above table may be reduced 20 per cent. and the maximum values 
increased 20 per cent. 

Above illumination values are based on an allowance of 40 
per cent. for depreciation in service. Less efficient maintenance 
must be compensated for by increased initial installation. 

Tf an indirect lighting system be employed, the minimum and 
maximum values in the above table may be respectively decreased 
and increased 40 per cent. in the bag rack and storage portions 
of the car, and 25 per cent. at the letter case locations specified 
in the above table. 

Service Illumination Values.—While the car is in active serv- 
ice the lighting installation shall be maintained at all times 
to give illumination values (in foot-candles) not less than the 
following minimum values: | 


Location. Minimum. 
parrak portion: , 
enter of car, horizontal........essssesesssssoessseseresessee 2.80 


Mouth of bags, illumination measured 18 in. from side of car, 


horizóntal LA O E A A E ete E .50 
Letter cases: 
Over table, horizontal... 6... cee cece ee eee ee eee cece erect eens 2.80 
Face of case, vertical..............«..... Peer eer eee or 1.25 
Storage portion, not behind obstructions, horizontal, measured not 
less than 18 in. from sides or ends Of CaT...ooooooopomoonom».oso 1.50 


Illumination requirements at letter cases as above specified 
shall be entirely fulfilled by letter case units, other units in 
the car not burning; but letter case units may be considered 
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as contributing to the specified illumination values for the body 
of the car. 

If globes or reflectors of opal glass, rough crystal glass, 
prismatic glass, aluminized metal, and those giving similar re- 
sults (excluding heavy density opal with glazed reflecting sur- 
face, mirrored glass, porcelain enameled metal, and those giving 
similar results) be employed, the minimum values specified in 
the above table may be reduced 20 per cent. 

If an indirect lighting system be employed the minimum 
values in the above table may be decreased 40 per cent. in the 
bag rack and storage portions of the car, and 25 per cent. at 
the letter case locations specified in the above table. 

A light failure is defined as the condition where for a period 
exceeding 30 minutes the primary lighting system fails to give 
sufficient illumination to permit distribution of mail matter to 
be continued. It will be considered that whenever the lamp 
voltage falls below 80 per cent. of the normal operating lamp 
voltage such a condition of light failure has been reached. 

A car movement is defined as the use of a postal car by a 
crew of postal clerks over the length of their run in one direc- 
tion. Where a car covers more than the run of one crew, each 
separate run shall be considered a car movement. 

The percentage of failure of the lighting system is defined 
as the ratio of the total number of failures to the total number 
of car movements of each primary system of lighting (gas and 
electrically lighted cars to be considered separately) on each 
railway system. The determination of percentage of failure 
shall be based on the operating performance of each car for 
the preceding twelve months period. Only such failures as are 
promptly reported by the railway mail service to the operating 
railroad shall be considered in computing the percentage of 
failure. 

Emergency Lighting.—lf the percentage of failure of the 
primary system of electric or gas lighting does not exceed 1 
per cent., candle lamps will be accepted as a suitable emergency 
light. If the percentage of failure of the primary system of 
gas or electric lighting exceeds 1 per cent. and is not greater 
than 4 per cent., an emergency system of suitable oil lamps, 
gas or electric lights, maintained by independent storage ca- 
pacity, may be required. Such emergency system must provide 
illumination values not less than 50 per cent. of the minimum 
operating illumination values specified above for the primary 
system, with the exception of letter cases and center line of 
car through bag rack portion where the illumination shall not 
be less than 60 per cent. If the percentage of failure of the 
primary system of electric or gas lighting exceeds 4 per cent., 
a new installation or a second complete primary system of 
lighting will be required on cars so failing. 


Motor SLEEPING CARS FOR AUSTRALIA.—It is reported that two 
motor cars will Le used on the Transcontinental Line in Aus- 
tralia so arranged that the back of the front seat and the cushions 
in each car may be used for sleeping accommodation. 


CoacH CLEANING ON THE PENNSLVANIA.—In the Pennsylvania's 
yard at Sunnyside, Long Island, over eleven thousand cars are 
cleaned every month, and only the cars on long distance trains, 
and dining cars are handled here. Before the completion of the 
tunnel system connecting Long Island with Manhattan and New 
Jersey, all trains went to the yard in Jersey City, where over 
18,000 cars a month were cleaned. The problem of exterior 
cleaning is being studied very carefully by the Pennsylvania. 
Experiments are being made with different solutions for this 
work, the principal ingredients of all being oil and soap. Every 
solution is tried out for a period of three vears and each time a 
car is cleaned it is recorded. When the car goes to the shops 
at Altoona to be overhauled data is compiled from these records 
to be used in determining which solution is the most effective 
and economical. 


HORIZONTAL DRILLING AND BORING 
MACHINE 


A new type of horizontal drilling and boring machine has 
been developed by the Pawling € Harnischfeger Company, Mil- 
waukee, Wis., that has found extensive application in railway 
shops. It is designated as No. 8, and is a development of the 
No. 3 type. The machine consists of a fixed vertical head on 
which the tool head may be raised or lowered over a range of 
6 ft. 10 in., and a table mounted on four small wheels running 
on short rails imbedded in concrete. The machine will operate 
over a surface area of 60 sq. ft., and will drill and tap holes 
up to 3 in. in diameter. It will also operate boring bars over 
the same area. 

Special attention has been given to a wide range of spindle 
speeds and for this purpose a 7!4 h. p. variable speed motor 
of 750 to 1,700 r. p. m. is provided with four mechanical speed 
changes, which, with 20 speed changes in the controller, gives 
a total of 80 different speeds graduated from 10 r. p. m. to 
475 r. p. m. There are eight feeds for each spindle speed 
ranging from 0.008 in. to 0.148 in. per revolution of the spindle. 
The diameter of the spindle is 3% in., it is provided with a 
No. 6 Morse taper and has a range of horizontal feed of 30 in. 

The motor is located on top of the column and drives a ver- 
tical shaft through a pair of bevel gears. From this vertical shaft 
the motion is transmitted to a horizontal shaft upon which the 
reversing clutch is located. From this point the motion is 
transmitted to the first speed clutch, which is of the same design 
as the reversing clutch, and thence to the second speed change 
which is provided with a simple jaw clutch. The feed is taken 
from the spindle through four feed change gears and a pair of 
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carbon steel, horizontal thrust being taken up by a ball bear- 
ing. The carriage weighs 3,500 lbs., and may be moved up 
and down either by hand or by power. It is balanced by a 
counterweight, sliding on the back of the column, which also 
weighs 3,500 Ibs. 

The controller is attached to the top of the column and is 


Horizontal Drilling and Boring Machine for Heavy Work. 


back gears. The spindle can also be fed by hand. All the 
friction clutches and high speed gears are enclosed in an oil 
and dust tight casing, and are lubricated by the splash oil 
system. All the gears are cut from cast steel blanks and the 
pinions are of high carbon steel. The spindle also is of high 


provided with a vertical shaft extending down to the carriage 
and a hand wheel traveling with the carriage. All levers and 
hand wheels are located so that the operator may reach them 
without leaving his work. Upon completion of a tapping operation, 
the operator may reverse the spindle, throw in the high speed 
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gear by means of the friction clutch, and thus withdraw the tap. 
The table is 8 ft. long, 6 ft. wide, 1834 in. high, and weighs 
8,200 lbs. It is moved on the rails by a lever engaging in a 
notched wheel. After locating the work it is securely clamped 
to the rails. The following are tests with 3 in. and 1 in. drills: 


Medium Steel — 


Cast Iron. .15 to .20 per cent. carbon. 

Side: OF dior cra 3 in 3 in 1 in 
Make of drill nsiscxay ica os Celfor Celfor ^ Ake even 
Revolutions per minute....... 124 88 290 
Peripheral speed (in feet).... 98 69 75.8 
Feed per minute (in inches).. 2.23 1.56 3.48 
Feed per revolution of spindle.. 0.018 0.018 0.012 
Time to drill hole 4 in. deep... 1 min. 45 sec. 2 min. 33sec. 1 min. 28 sec. 
e ECN a 40 44 to 56 28 
Amperes to run machine..... 5 5 5 
Net amperes to drill......... 35 39 to 51 23 

ANA None None None 


Drill lubrication 


The No. 3 type of this machine has been in use in the Mil- 
waukee shops of the Chicago, Milwaukee € St. Paul for seven 
years, and the parts noted below are drilled or bored on it. Cylin- 
ders are drilled or tapped, the holes being faced, where necessary. 
The steam pipe ring joints and relief valve ring joint are also 
faced. The hole in the spring lug on the reverse shaft is drilled 
easily and quickly, the shaft being clamped on the table with V 
blocks; the time required to do this job is about one-half that 
required on a vertical drill. 

Steam chests for slide valve locomotives have the stuffing box 
and relief valve holes bored and faced; also the stud holes for 
glands are drilled. The steam chest is clamped on the table 
and the only movement necessary is to move the table to bring 
the holes in line with the bar. This chest formerly was bored 
with a horizontal boring bar and was then taken to a drill press 
to have the stud holes drilled. It has also been bored on a 
vertical boring mill, but requires an angle plate to bolt the chest 
to, all of which is eliminated on this machine. 

It is necessary when a driver wheel spoke is cracked to drill 
it before it can be thermited. The wheel is taken to this machine 
without removing the axle, and the holes are drilled quickly and 
easily. Formerly it was necessary to drill the holes with an air 
motor, which required about three times the time it now takes. 
Steam pipes are drilled and the joints faced, the pipes being 
clamped on the table. When this job is done on a vertical drill a 
pit is required and it is a difficult job to clamp the pipes and 
level them up. Tee heads and collector castings for superheaters 
are easily drilled, as they will lie flat on the table where the work 
is directly in front of the operator. 

Air pump brackets and link supports are drilled, it being a 
simple job to clamp such work on the table of the machine. 
When done on a vertical drill it is difficult to set up these cast- 
ings. Cast steel bumper beams are also drilled quicker and 
with less handling on this machine than on vertical drills. 

The main features of this drill that make it specially adapted 
to locomotive work are the horizontal drilling arrangement, 
which allows of the work being placed in a vertical position 
directly in front of the operator, and the movable table. 


INDIAN Rattway PoLicy.—The present policy of improving 
existing lines prior to making new extensions is justified by past 
experience. Opening a settled and thickly populated country, 
such as India by railways, is a very different enterprise to open- 
ing new countries. In the latter, population and cultivation fol- 
low the railway, and traffic grows slowly with the development of 
the country, so that the resources of the line are not suddenly 
taxed, but grow gradually with the traffic requirements. It is 
different in India, where the country pierced is often rich and 
railway facilities are taken advantage of fully from the opening 
of the line. Much of the complaints about insufficient arrange- 
ments for traffic are due to this feature. The call on the new 
lines is so great that the older lines even become congested with 
the rapidly increased traffic. In new countries this would not 
happen; growth of traffic would be more gradual. 


ENGINEER. VoL. 87, No. 2. 


SHAPER FOR DRIVING BOXES 


A powerful machine designed principally for rapid work in 
connection with heavy cuts on the crown brass fit of steel driv- 
ing boxes is shown in the illustrations. It is a push stroke shaper 
having a circular feed and is designed for cutting to a diameter 
of 15 in. with a 15 in. stroke. The boxes are clamped to the 


face of a substantial angle plate on the front of the machine, 


View Showing Circular Feeding Mechanism. 


which is provided with adjustable screw stops on either side for 
steadying. The angle plate in connection with the piece below 
has adjustments in both directions and the box can be quickly 
centered on the cutter bar. The machine is driven by a 10 h. p. 
motor which carries a pinion that engages a large driving spur 
gear which in turn transmits the motion to a large plate gear 
which operates the ram through a Whitworth drive, giving a 


Heavy Duty Shaper for Driving Boxes. 


quick return stroke. The machine has a positive 15 in. stroke 
with clearance to permit the feeding mechanism to operate. 
The cutter bar is a solid forging having double tapered bearings 
in the front of the ram and is provided with a spring tool relief 
at the rear. The circular feeding mechanism is simple and 
operates through the medium of a ratchet wheel, the amount of 
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the movement being controlled by the location of an adjustable 
incline which the end of the bell crank, carrying the dog, strikes 
at the completion of the return stroke. This shaper is of ex- 


ceptionally heavy construction throughout and is simple in its: 


arrangement and operation. It is designed and built by the 
Newton Machine Tool Works of Philadelphia, Pa. 


A NEW DESIGN OF CAR COUPLER 


The principal feature of the Stark coupler is the plunger which 
is shown in the sectional view of the illustration. This plunger 
slides in a socket which is cast in the coupler shank, and is 
cushioned by a spring at the bottom. A dowell in a slot at the 
side of the coupler shank prevents the plunger from moving out 
too far. In coupling, the knuckle of the opposing coupler forces 
this plunger in against the spring, slides by it and engages with 
the other knuckle. The plunger is then forced out by the action 
of the spring and prevents the knuckle disengaging until released 


New Design of Automatic Car Coupler. 


by the movement of the locking pin. The knuckle locking pin 
has a corrugated surface on the side next the plunger, which 
has corresponding corrugations at this point. In pulling, the 
tongue of the knuckle forces the locking pin against the plunger 
and the corrugations prevent the latter from moving and thus 
allowing the couplers to disengage. 

It is claimed for this coupler that it is automatic under any 
coupling conditions, with knuckles either open or closed and on 
either straight or curved track. It is patented by C. H. Stark, 
Strasburg, Virginia. 


AUTOMATIC CYLINDER COCK 


Cylinder cocks require frequent attention to keep them tight 
and in operating order. The failure or inability of the engine- 
man to open the cocks before starting has been the cause of 
many broken cylinders and cylinder heads. Even more serious 
are the possibilities of the unexpected starting of a locomotive 
having a leaky or but partially closed throttle, which, unless the 
cylinder cocks are left open, is almost sure to occur. 

To correct these troubles so far as it is possible to do so by 
design and construction, the Watertown Specialty Company, 
Watertown, N. Y., has developed an automatic cylinder cock for 
locomotives which operates in a manner similar to certain designs 
of gage glass fittings, and employs a bronze ball which is held 
against its seat by the pressure of the steam inside the cylinder, 
but falls to the bottom of a cavity and opens a passage to the 
atmosphere when the pressure is released. This type of cock 
opens as soon as the throttle is closed and remains open until 
steam is again admitted to the cylinder, and will allow no col- 
lection of water in the cylinder previous to the admission of 
steam. It is remarkably simple and should require the minimum 
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attention to maintain in operating condition. Arrangements are 
made for unseating the valve when there is pressure in the 
cylinders through the medium of the usual“ gear. The arrange- 


ment of the plunger for forcing the ball back is clearly shown 
in the illustration. 

This valve has a gray iron body which fits close to the cylin- 
der and gives an increased clearance as compared with the usual 
The valve seat is bushed with a bronze bearing and the 


design. 


Watertown Automatic Cylinder Cock. 


hall is also of bronze accurately ground to shape. The screw 
plug at the end of the ball chamber allows the valve to be in- 
spected or cleaned. It is said that cocks taken from switch 
engines that have been in use for three years show practically 
no wear on the ball or its seat. This cylinder cock is distributed 
by the Diamond = Specialty Company, Harrison building, 
Philadelphia, Pa. 


PRIES OUTSIDE METAL CAR ROOF 


The qualities most desired in a car roof are that it should be 
leakage proof, durable, simple in construction, cheap to maintain 
and that it will not add excessively to the weight of the car. 
These features have been considered in the Pries corrugated steel 


ial 


Pries Corrugated Roof for Freight Cars. 


freight car roof, illustrated herewith, which is manufactured and 
sold by the Union Railway Equipment Company, McCormick 
building, Chicago. The roof is composed of three parts, viz., 
the sheets, tie rods and malleable iron running board saddles. 
The sheets, of No. 24 gage corrugated, galvanized steel, 30 in. 
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wide, are continuous over the full width of the car and are laid 
over a wooden roofing. They are lapped two and one-half cor- 
rugations in application and are held in position by \%-in. tie 
rods which are secured to the side plate at one end and to the 
metal running board saddle at the other. The rods follow the 
groove at each lap of the sheets and hold them securely, making 
the joint water tight. There are no perforations of any sort in 
the sheets except at the edges of the end sheets, which are 
tacked to the end plates for a finish. The sheets are manufac- 
tured with a steel roll to prevent any fracture in the metal and 
are then galvanized, being supplied to the railroad with the radius 


Galvanized /ron Flashing rhade of No 28 Galvanized /ron, 

Nailed on before root is applied. K~~ 

2°No.9 Barbed n 
ANNs used. 
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be easily renewed by releasing the tie rods over that particular 
sheet, as there is sufficient space underneath the running board 
to slide the sheets through. 


IMPROVED ROD BRASS 


BY J. E. OSMER, 
Master Mechanic, Chicago & North Western, Boone, la. 


Several improvements have been made in the rod brass which - 
was illustrated and described on page 26 of the January, 1912, 
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i Application of Pries Corrugated Frelght Car Roof. 


at the eaves, and formed at the peak of the roof, as illustrated, 
ready for application. 

The desired flexibility is obtained by the manner of lapping 
the sheets and by the corrugations. This simple construction 
eliminates the necessity of a multiplicity of small parts, such 
as caps or clips, which provide pockets for rust. All the sheets 
are made to a uniform standard width of 30 in. and are suitable 
for any length of car, as the end sheets may be lapped over the 
adjacent sheets a sufficient amount to overcome any variation 
without cutting the sheets. This roof is also claimed to be well 
adapted to use on old cars by trimming the roof boards flush 
with the side plates, applying a bevel edged facia, removing the 
old running board and laying the metal sheets over the old 
roof, securing them with the rods as shown in the drawing. 

The running board is applied to wooden blocks with screws, 
the blocks being bolted to the metal saddles, which in turn are 
held firmly in position by the tie rods. The transverse running 
boards on the ends of the car are fastened with screws to wooden 
stringers, which are fastened to the running board saddles with 
bolts and at the eaves of the car with curved anchor bolts secured 
by 54-in. carriage bolts through the side plate below the edge of 
the sheets. The simple construction of the roof makes an easy 
application, requiring no expert mechanics, and any sheet may 


issue of the American Engineer, and it is now so arranged that 
the brass may be reduced, the rod lengthened or shortened, or 


Arrangement of Improved Main Rod Brass. 


the wedge key lined down without removing any of the rod 
bolts. As shown in the illustration, this has been accomplished 
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by the elimination of the flange at the front of the brass on the 
outside of the rod. In this way the wedge can be adjusted or 
removed, the liners can be inserted, etc., without removing the 
brass. This, taken in connection with the use of a brass key 
at the top and bottom between the two halves of the brass, which 
on removal of the nut and washer and return crank, if the 
Walschaert valve gear is used, can be taken out and planed 
off sufficient to permit the brass to be closed the desired amount, 
allows all usual adjustments to be made without removing the 
rod bolts. This construction has demonstrated its usefulness in 
service and has resulted in a decided reduction in the time and 
cost of maintaining main rod brasses, 


PNEUMATIC DRILL PRESS CLAMPS 


The illustration shows an application of the Thomson pneu- 
matic clamps to a 3-spindle Foote-Burt drilling machine. The 
capacity of the machine has been greatly increased by their use. 
The application of the work is greatly facilitated and it is thus 
possible for the workman to keep the three spindles working 
most of the time. They clamp the work under the drill instantly, 
and are of simple construction, consisting of a small cylinder, 
located at the rear of the machine, which is connected to the 
shop air line. When the air is admitted by the valves shown 


Thomson Pneumatic Clamps Applied to a 3-Spindle Foote-Burt 
Drill. 


in front of the machine, which are placed in a convenient position 
for the operator, it forces a plunger against the clamping lever. 
This lever fulcrums in a yoke, easily fastened to any part of 
the table by T-bolts, and may be applied in almost any position. 

The clamps are also adapted to other makes of drill press and 
are in use on all such machines in the Beech Grove (Ind.) shops 
of the Cleveland, Cincinnati, Chicago & St. Louis, where the cost 
of drilling has been materially reduced by their use. They are 
made by the Thomson Pneumatic Tool Company, Indianapolis, 
Indiana. 
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DEVICE FOR SECURING HAND HOLDS 


BY NICHOLAS C. THALHEIMER 


To meet the requirements of the Interstate Commerce Com- 
mission regarding safety appliances, without incurring any great 
expense, a device for securing hand holds and ladder rounds 
has been adopted on the Baltimore € Ohio for refrigerator cars 
and steel passenger train cars. 

The device as applied to freight equipment cars consists of 
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A Method of Securing Hand Holds to Wooden Cars. 


a malleable iron pocket secured to the back of a timber at the 
end of an elongated hole which passes through the timber. This 
pocket is so designed as to seat a T-head bolt when it is passed 
through the elongated hole and given a quarter turn. A malle- 
able iron washer is applied at the outer end of the hole in such 
a way as to keep the bolt from moving out of center. 
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Securing Device for Hand Holds on Steel Cars. 


The ladder round or hand hold is then applied to the bolt and 
held in place by nuts. Its use on refrigerator cars avoids the 
necessity of removing the ice-boxes when applying ladders. 

In the application of hand holes to steel passenger equipment 
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cars, a pressed steel plate or pocket is secured by rivets to the 
back of the corner post or side sheet, covering a slotted hole 
which is so shaped as to permit the entrance of a square headed 
bolt. This bolt when passed through the slotted hole, drops 
down a short distance and seats itself. The pocket prevents the 
bolt from turning when the nut is applied, and also avoids pierc- 
ing the inside lining of the car. When applying a hand hold 
with this device, one of the holes for the bolt head is inverted, 
thus avoiding any possible chance of the hand hold disengaging. 
This device is patented. 


ee — A KA 


COMPOUND LOCOMOTIVE AIR PUMP 


Patents on a new design of locomotive air pump have been 
granted to F. Tuma, master mechanic of the Erie at East Buf- 
falo, N. Y. This design has been prepared for the purpose of re- 
ducing the liability of failure and decreasing the steam consump- 
tion.. The use of hollow pistons and tappet rods has been dis- 
pensed with and the design is such that 1f one side of the pump 
becomes disabled the other will continue to operate. The in- 
ventor claims that the pump will give 14.03 per cent. thermal 
efficiency and 95.06 machine efficiency with 200 lbs. steam pres- 
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New Locomotive Air Pump. 


sure, and correspondingly lower efficiencies with the lower 
pressures. All four pistons move in the same direction at the 
same time. The steam valve is connected at its upper end to a 
V shaped casting, which in turn is secured to two rods passing 
through stuffing boxes into the different cylinders. These rods 
are of such a length that they will be struck by the pistons when 
near the end of their strokes and the valve will be reversed. It 
will be seen that if either half of the pump is inoperative the 
other pistons will continue to move the valve in the proper man- 
ner. The steam chest with its valve is located at the centre and 
between the two steam cylinders which are on the lower end of 
the pump. The arrangement of the passages and the method of 
Operation will be clear by an inspection of the illustration. The 
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two steam cylinders operate on the normal, full stroke compound 
principle, the steam admission being on the left hand side and 
the exhaust at the right of the valve chamber. 

At the air end of the pump provision is made for an atmos- 
pheric intake to both cylinders, and the only moving parts, out- 
side of the pistons themselves, are a series of check valves which 
are entirely automatic in their operation and are held on their 
seats by gravity when there is no pressure in the system. The 
arrangement of the passages and check valves is such that the 
discharge from the low pressure cylinder enters the space at the 
opposite end of the high pressure cylinder, and when the pressure 
is low it also partially discharges to the main reservoir. When 
the reservoir pressure becomes greater than the pressure between 
the high and low pressure cylinders, this outlet directly from the 
low pressure cylinder to the reservoir is closed and the air dis- 
charged from the low pressure cylinder passes directly to the 
high pressure and assists in compressing the air on the opposite 
side of the high pressure piston. The inlet to the high pressure 
cylinder from the atmosphere is ready for operation and does 
operate whenever the differential pressures will permit it to open. 
It is expected that this pump will be able to maintain a pressure 
of 140 Ibs. in the main reservoir with a steam pressure of 125 lbs. 


CAR AND TRUCK LOCKING DEVICE 


When the underframe of a passenger car rises above that of 
the next car in a collision, it generally results in the two cars 
telescoping. If the two underframes could be kept in line, they 
will absorb the shock and telescoping will be prevented. 

A device has been developed on the Grand Trunk which locks 
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Device for Locking Car Trucks to the Underframe. 


the trucks and the body of the car together, thus adding the 
weight of the trucks to that of the car body. It is believed 
that this additional weight will help to keep the underframe 
from rising in case of a heavy buffing shock or collision. 
Reference to the illustration will show the form and applica- 
tion of the lock. It consists of two steel keys, with flanges at 
the top and bottom, which pass through the body and truck 
bolsters. The king pin is inserted between the keys, spreading 
them out and the flanges prevent the body and truck bolsters 
from becoming separated. This arrangement has been made 
standard on both the Grand Trunk and Grand Trunk Pacific. 


Preliminary plans are being made for the electrification of the 
Chicago, Milwaukee € Puget Sound for a distance of 450 miles, 
from Harlowtown, Mont., to Avery, Idaho. 


The Pennsylvania Railroad is to have first aid outfits carried 
in all baggage cars, so that each passenger train will carry two 
separate outfits, one in the baggage car and one on the locomotive. 


The “Banner Limited,” of the Wabash, running between Chi- 
cago and St. Louis, is now made up wholly of steel cars. This 
is the first of ten new solid steel trains to be put in service by 
the Wabash. 


The New York, New Haven € Hartford has announced that 
the line between Stamford, Conn., and New Haven, 40 miles, will 
be ready for electric propulsion by July 1, next. With this 
extension trains can be hauled by electric locomotives from 
New Haven to New York, 74 miles. 


The state of Texas has begun suit in court against the Gulf, 
Colorado & Santa Fe, and the Galveston, Harrisburg & San 
Antonio, to collect penalties aggregating $700,000 for running 
trains behind time, in violation of the law of that state under 
which a penalty is imposed if a passenger train is more than 
thirty minutes late. 


The Pennsylvania Lines have issued a booklet for circulation 
among their employees, calling attention to the fact that the 
injuries to employees for the first nine months of 1912 show an 
increase over the same period of 1911, and exhorting everyone 
to increased care in order to prevent injuries. Special sug- 
gestions are made for employees in the different departments. 


The first-aid-to-the-injured car of the American Red Cross 
Society is being run over the Lehigh Valley, stopping at all 
division and terminal points, and employees are invited to attend 
lectures and demonstrations by first-aid experts. Two physicians 
who were pioneers in this form of relief are in charge of the 
car. Men on other railroads and in nearby manufactories are 
invited. 

The new governor of Indiana. Samuel M. Ralston, in his im- 
augural address calls for stricter regulation of the railroads 
and recommends the passage of a public utilities law. A bill 
has been introduced in the legislature providing for the abolition 
of the present state railroad commission and creating instead 
a public utilities commission, to have extensive powers like 
those exercised by the commissions of New York and cer- 
tain other states. 


At Sacramento, Cal., January 8. there was unveiled a bronze 
tablet, at Front and K streets, commemorating the fiftieth an- 
niversary of the beginning of work on the Central Pacific. The 
monument stands on the spot where Governor Leland Stanford 
turned the first shovelful of earth. Dr. David Starr Jordan, 
president of Stanford University, delivered an address in the 
presence of a large number of veteran railroad men. Trains on 
the Southern Pacific everywhere were stopped for five min- 
utes at the time of the unveiling. 


SAFETY ON THE NEW YORK CENTRAL LINES 


The months of September, October and November, 1912, as 
compared with June, July and August of the same year, showed 
considerable decreases in the number of employees injured in 
the shops of the New York Central lines. The decrease in 
injuries on the Cleveland, Cincinnati, Chicago & St. Louis ranged 
from 11.9 per cent. at the Mt. Carmel shops to 168.4 per cent. at 
the Bellefontaine shops. On the Lake Shore € Michigan South- 
ern and subsidiary lines the percentage decreases ranged from 
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3.4 at the 


Kankakee shops to 87.7 at Root street, Chicago. 
During the six months, June to November, 1911, there were 
killed in all departments and branches 72 employees, and in the 
same months of 1912, 58 employees, a decrease of 19.4 per cent. 
lt is claimed that credit for these decreases is largely due to 
the safety movement. 


LOCOMOTIVES IN NEW YORK STATE 

The annual report of the Public Service Commission for the 
Second district of New York shows that the number of loco- 
motives owned by the railroads which operate wholly, or in 
part, in the state of New York, increased 4.6 per cent. in the five 
years from 1907 to 1912. The average tractive effort increased 
17.1 per cent., and in 1912 was 30,200 lbs. In the same report 
an analysis is given of the causes of engine failures, and it is 
shown that hot beaiings are responsible for 12.5 per cent., low 
steam for 15 per cent., steam leaks for 19.9 per cent., broken ma- 
chinery for 19.5 per cent., miscellaneous, such as loose nuts, 
bolts, tires, wheels, burst air ose, etc., for 33.1 per cent. The 
New York Central & Hudson River had a locomotive mileage of 
6.928 miles per engine failure during 1912. This includes all 
types of locomotives. The Delaware & Hudson had a mileage of 
6,250 miles per engine failure. The report states that there have 
been no boiler explosions proper within the state in the five years 
during which the commission has supervised this work, notwith- 
standing the fact that there are over 6,000 locomotives constantly 
in use within the state and a large number additional in service 
a portion of the time. It 1s shown that the average age of boil- 
ers on the 9,201 locomotives recorded is 10.15 years. 


FIREMEN’S WAGE DISPUTE 


The committee representing the eastern railroads some days 
ago submitted to the representatives of the firemen a proposal 
that the questions of wages and other conditions now at issue 
between the companies and the men be settled mainly on the 
lines of the award recently made by the arbitration board in 
the matter of enginemen. The main feature of this offer is 
a minimum rate, but with modifications for locomotives weighing 
over 70 tons on the drivers. As in the case of the enginemen, 
the proposed schedule would increase the pay of firemen on many 
smaller roads, but not much on the larger systems. The prin- 
cipal rates are: passenger engines, $2.40 per 100 miles; over 70 
tons and up to 8714 tons, 10 cents additional; 8714 tons and 
over, 15 cents additional, but with a maximum of $2.70 Through 
freight, $2.75; engines weighing over 70 tons, 10 cents addi- 
tional, with a maximum of $3; engines weighing over 871% tons, 
15 cents additional with a maximum of $3.25; switching engines 
$2.45. Mr. Carter, president of the firemen, rejected the offer 
of the companies and suggested that no more time be lost in 
“useless conferences,” but that matters be at once submitted to 
arbitration under the Erdman act. He said that the firemen 
would waive the clause in that act requiring a settlement in thirty 
days and would be willing to make the time limit sixty days. 
He submitted a tentative draft of an agreement to arbitrate. 
The roads replied that they wanted seven arbitrators, not 
three, which is the number provided for by the Erdman act. 
The efforts of Messrs. Knapp and Neill to find a ground for 
arbitration failed after a week of conference, and Mr. Carter 
announced that they would at once vote on empowering the 
officers of the brotherhood to order a strike. The result of 
the vote now being taken is not to be made known until Feb- 
ruary 10, but the railroads are confident that the vote will order a 
strike. They also concede that there should be adjustments 
in the pay of the firemen, but they desire arbitration by a 
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board sufficiently large to look at the controversy from all 
viewpoints, and appointed by some disinterested body. 


MEETINGS AND CONVENTIONS 


Railway Supply Manufacturers’ Assoctation—The assignment 
of space for the exhibits which will be held in connection with 
the Master Mechanics’ and Master Car Builders’ conventions at 
Atlantic City next June, will take place on February 14. 


New York Ratlroad Club.—The paper on the electro-pneumatic 
brake, by N. A. Camel, presented at the January meeting, is 
given in extract elsewhere in this issue. The discussion was 
confined exclusively to the use of the electro-pneumatic brake 
- on passenger equipment, and it was shown that it has been in 
successful service on elevated and subway lines, and particularly 
on the New York, Westchester & Boston, where the braking re- 
quirements are unusually severe. 


New England Railroad Club—At the December meeting the 
subject of fire protection was brought up for discussion, being 
introduced by a paper from J. Albert Robinson, superintendent 
of fire records, National Fire Protection Association. The paper 
consisted largely of statistics on fire losses, both as to their cost 
in material and loss of life. The general causes of fires were 
briefly outlined and it was shown that carelessness caused the 
greatest number. Fire protection committees are doing excellent 
work in reducing fire hazards in some of the larger cities, and 
the methods employed and results obtained were mentioned by 
the author. The paper was discussed by a number of experts 
on fire protection, and the proceedings containing the account of 
the meeting forms an excellent treatise on the subject. 


Central Railway Club.—The annual meeting was held in Buffalo 
on Thursday, January 9. Arthur Hale read a paper on Freight 
Car Tactics at the afternoon session. At the election which fol- 
lowed W. F. Jones, general storekeeper of the New York Cen- 
tral £ Hudson River, was elected president; W. Elmer, Jr., super- 
intendent motive power of the Pennsylvania, first vice-president; 
H. C. Manchester, superintendent motive power of the Delaware, 
Lackawanna € Western, second vice-president; E. J. Devans, 
superintendent of the Buffalo, Rochester € Pittsburgh, third vice- 
president; and Harry D. Vought, secretary. The annual ban- 
quet, held at the Hotel Statler during the evening, was largely 
attended. H. H. Vreeland, of New York, acted as toastmaster, 
and A. J. Grymes, manager marine department of the Erie; 
Arthur Hale and William McClellan, electrical engineer of the 
New York Public Service Commission, Second district, responded 
to toasts. 


Canadian Railway Club.—L. C. Fritch, chief engineer of the 
Chicago Great Western, presented a paper on railway ter- 
minals at the January meeting. Impressive statistics were pre- 
sented in connection with the cost of recent passenger terminals, 
showing that in several cases the fixed charges and maintenance 
of these terminals practically equaled the gross passenger earn- 
ings centering at these points. As an example, it was shown 
that the combined value of the passenger terminals in which the 
Pennsylvania Railroad is interested in the cities of Washington, 
Baltimore, Philadelphia and New York aggregate $178,000,000, 
or an average of nearly $800,000 per mile of road for the 223 
miles from Washington to New York. The fixed charges alone 
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on this investment average nearly $40,000 per mile on this part 
of the system. The subject of freight terminals was then con- 
sidered in some detail, and the plan proposed by Jarvis Hunt for 
the terminals in Chicago was briefly explained. The subject of 
electrification of railway terminals was mentioned and, in the 
author’s opinion, it is a matter that merits thorough investi- 
gation. Extracts from the address delivered by James J. Hill 
at the recent dinner of the Railway Business Association closed 
the paper. 


Railway Club of Pittsburgh.—“Practical Methods of Abating 
Smoke,” was the subject of the paper presented by J. M. Searle, 
chief of the division of smoke inspection of the city of Pitts- 
burgh, at the November meeting. This paper drew attention to 
the enormous damage resulting from the smoky atmosphere and 
illustrated, by means of lantern slides, some of the methods and 
apparatus that are proving successful in eliminating it in con- 
nection with stationary boilers in the plants around Pittsburgh. 
The author complimented the railways on the work they have 
been doing in the reduction of smoke, and expressed a belief that 
the more extensive use of the locomotive stoker would continue 
to decrease the trouble. Conditions which the locomotive stoker 
must meet were outlined. The subject of smoke from round- 
houses was mentioned as one of the greatest nuisances, but no 
suggestions were offered as to the best method of reducing it. 
In the discussion D. F. Crawford stated that the records of 
21,000 trips of stoker locomotives show that on about 75 per 
cent. of the trips all of the coal was handled by the stoker, and 
on the remainder it ran from 99 per cent. to zero. The experience 
has been such as to lead the Pennsylvania to continue the ap- 
plication of the device. D. J. Redding explained the method by 
which the Pittsburgh and Lake Erie brought its passenger trains 
in the city without smoke. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Am Braxs AssociaTion.—F. M. Nellis, 53 State St. 
Convention, May 6-9, 1913, St. Louis, Mo. 
AMERICAN RAILWAY Master Mecuanics’ Assoc.—J. W. Tay‘or, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atl: atic City, N. J. 

AMERICAN RAILWAY Toot ForemMen’s AssociaTion.—A. R. ] avis, Central of 
Georgia, Macon, Ga. p i 

AMERICAN SOCIETY POR Testinc MaATERIALS.—Prof. E. Ma:burg, University 
of Pennsylvania, Philadelphia, Pa. Annual convent'on, June, 1913. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies’ Building, New York. Railroad session, Thursday 
morning, December 5. . 

Car FOREMEN'S ASSOCIATION OF CHICAGO.—Aaron K'ine, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL Rattway FueL Assocration.—C. G. Iall, McCormick build- 
ing, Chicago. Convention, May, 1913, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN's Assoctari0N.—William Hall, 
Chicago & North Western, Escanaba, Mich. 

INTERNATIONAL RaiLroap Master BLacksMITH'S AssociaTION.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913, Richmond, Va. 

Master Boer MAKERS’ AssociaTion.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 
Master Car Buirpers’ Association.—J. W. Taylor, Old Colany building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 
Master Car AND Locomotive Painters’ Assoc. or U. S. AND CANADA.— A. 
P. Dane, B. & M., Reading, Mass. Convention, Sept 9-12, 1913, 
Ottawa, Can. 

RAILWAY STOREKEEPERS’ ASSOCIATION.—J. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, Ill. 


Boston, Mass. 


| 
Next Title of Paper. Author. Secretary. Address. 
Club. | al itle o aper | ú | | N | 
JAN .....». Feb. 11 Street Railway Construction.............o. R. M. Hannaford...|Jas. Powell.......|Room 13, Windsor Hotel, Montreal. 
a Bie die Mar. 14 Rules of Inle Hance ee ere re a er Report of Committee. H. D. Vought. ...]95 Liberty St., New York. 
New England.... Feb. 11 Charcoal Iron Boiler Tubes............... J: A. Kinkead.......| Wm. E. Cade, Jr. 683 Atlantic Ave., Boston, Mass. 
New York....... Feb. 17 Safety Tirstoroó rd curiae es oko J. W. Coon......... H. D. Vought....|95 Liberty St., New York. 
Pittsburgh .......; Feb. 28 Locomotive Superheaters ........«o...... G. E. dase DRO J. B. Anderson.. |Union Station, Pittsburgh, Pa. 
i D i EQUÍIPMENt......oo ooo cee eee Chas. Fair an 
Richmond .......; Feb. 10 Electric Shop Equipment.. Ea iat A E. Robinson. - < & o, Ry., Richmond, va, 
; sn Feb. 14 'Railw Economics Simplified............. W. W. Wheatley....|B. W. Frauenthal[Union Station, St. Louis, Mo. 
Western Ea Feb. 18 Prevention of Railway” Accidents da George Bradshaw. ...| Jos. W. Taylor ..|390 Old Colony Bldg., Chicago. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
depariments of the railways of this country, and we shall greasly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


J. H. CARPENTER has been appointed chief motive power clerk 
of the Chesapeake & Ohio Railway of Indiana, with headquarters 
at Peru, Ind. 


GeorceE O. HAMMOND has been appointed assistant to the me- 
chanical superintendent of the New York, New Haven & Hart- 
ford, with headquarters at New Haven, Conn. 


L.oyp B. Jones has been appointed assistant engineer of mo- 
tive power of the Pennsylvania lines west of Pittsburgh, with 
office at Toledo, Ohio. 


M. J. McCartuy, assistant superintendent of motive power 
of the Cleveland, Cincinnati, Chicago & St. Louis, has been ap- 
pointed superintendent of motive power of the Baltimore & 
Ohio Southwestern and the Cincinnati, Hamilton & Dayton, with 
headquarters at Cincinnati, Ohio. Mr. McCarthy was born at 
Susquehanna, Pa., in 1868. He served an apprenticeship with 
the Erie Railroad at Susquehanna, leaving that road in 1889. 
Subsequently he worked in various railroad shops in the West 
and Southwest as a machinist and foreman. He was with the 
Chicago, Burlington & Quincy at Burlington, Ia., for ten years 
as machinist, inspector and general foreman; four years as di- 
vision master mechanic of the Michigan Central at St. Thomas, 
Ont.; two years as division master mechanic of the Lake Shore 
& Michigan Southern at Elkhart, Ind.; three and one-half years 
as superintendent of shops of the Cleveland, Cincinnati, Chicago 
& St. Louis at Beech Grove, Ind., and assistant superintendent 
of motive power of the latter road at Indianapolis, Ind., for 18 
months. 


J. E. Osmer has been appointed superintendent of motive 
power and machinery, and master car builder of the Manistique 
& Lake Superior, with office at Owosso, Mich. 


BENJAMIN T. Payne has been appointed general bonus super- 
visor of the Atchison, Topeka & Santa Fe, with office at Topeka, 
Kan., succeeding John Epler. 


A. P. PRENDERGAST, superintendent of motive power of the 
Baltimore & Ohio at Cincinnati, Ohio, has been transferred to 
Baltimore, Md., with the same title. 


J. H. Tinker, master mechanic of the Chicago € Eastern Illi- 
nois, at Danville, Ill, has been appointed acting superintendent 
of motive power, succeeding S. T. Park. 


H. C. Van BUSKIRK has resigned as superintendent of motive 
power and car department of the Colorado & Southern, owing 
to ill health. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


J. A. BARKER, road foreman of engines of the Chesapeake € 
Ohio Railway of Indiana, has been appointed trainmaster, with 
headquarters at Boston, Ind. 


Joun Benzies has been appointed supervisor of locomotive 
operation of the Chicago terminal and Illinois divisions of the 
Rock Island Lines, with headquarters at Chicago, Ill, and will 
report to the master mechanic. He will have charge of the 
mechanical operation of all engines in service for the purpose 
of improving economies in the use of fuel, lubricating material, 
tools and other supplies, and in the operation of the locomotive. 
His efforts will also be directed toward reducing the cost of 
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maintenance of locomotives and other operating costs, through 
improvements that may be brought about by better supervision 
and instruction of enginemen. 


F. T. ChasE has been appointed master mechanic of the Smith- 
ville district of the Missouri, Kansas & Texas Railway of Texas, 
with headquarters at Smithville, Tex. 


J. H. DoucuHerty has been appointed acting master mechanic 
of the Waco district of the Missouri, Kansas & Texas Railway 
of Texas and the Texas Central, with headquarters at Waco, 
Texas. 


GeorGce E. Futter has been appointed road foreman of engines 
of the Chesapeake & Ohio Railway of Indiana, with headquarters 
at Peru, Ind. 


D. HarTEL has been appointed assistant road foreman of en- 
gines of the Chicago division of the Baltimore & Ohio, succeed- 
ing George Novinger, promoted. 


O. A. HorFMAN has been appointed assistant to the road fore- 
man of engines of the Chicago division of the Baltimore & Ohio, 
in charge of the instruction of firemen. 


FreD. Jupy has been appointed road foreman of engines and 
air brake inspector of the Morgantown € Kinwood. 


J. C. Love has been appointed road foreman of engines of the 
Los Angeles division of the Atchison, Topeka € Santa Fe, with 
headquarters at San Bernardino, Cal. The headquarters of A. L. 
Crew will be at Los Angeles and the territory of the division 
will be divided between the road foremen in accordance with the 
jurisdiction of the trainmasters. 


J. P. McAnany has been transferred as district master me- 
chanic of the Canadian Pacific from Revelstoke, B. C., to Moose 
Jaw, Sask. 


A. MALLINSON, general foreman of the Canadian Pacific at 
Revelstoke, B. C., has been appointed district master mechanic 
of the same road at Nelson, B. C. 


GEORGE NOVINGER has been appointed road foreman of engines 
of the Chicago division of the Baltimore & Ohio. 


D. PATTERSON, master mechanic of the Kansas City, Mexico 
& Orient at Wichita, Kan., will hereafter handle all matters 
pertaining to the motive power and car departments, and the 
office of superintendent of motive power and car departments 
heretofore held by F. Mertsheimer is abolished. 


G. W. Ross, master mechanic of the Grand Trunk Pacific, has 
transferred his office and staff from Rivers, Man., to Transcona, 


Man. 


M. Scorr has been transferred as district master mechanic of 
the Canadian Pacific from Nelson, B. C., to Revelstoke, B. C. 


J. R. Tierney has been appointed road foreman of engines 
of the Parsons district of the Missouri, Kansas & Texas, vice 
C. I. Evans, promoted. 


CAR DEPARTMENT 


N. A. Atguist has been appointed general car inspector of 
the Missouri, Kansas & Texas, with office at Parsons, Kan. 


SHOP AND ENGINE HOUSE 
W. B. CHENOWETH has been appointed erecting shop foreman 
of the Trinity & Brazos Valley, at Teague, Tex., vice C. Murphy. 


W. L. Cooxe has been appointed erecting foreman of the 
Southern Pacific at Houston, Tex., succeeding W. T. Berger, 
assigned to other duties. 


Oscar C. Dipsre has been appointed machine foreman of the 
Rock Island at Cedar Rapids, la., succeeding W. A. Yonda, 
resigned. 


Jonn Dumpuy has been appointed foreman boiler maker of 
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the Rock Island at Argenta, Ark., succeeding J. H. Cotter, 
resigned. 


NEW SHOPS 


J. C. DouvaL has been appointed apprentice instructor of the 


de Boston € MaINE.—The work on the classification rard and 
Southern Pacific at Houston, Tex. y 


engine terminal at Mechanicville, N. Y., has been started. 


W. R. EarL, machine shop foreman of the Baltimore & Ohio The engine house, machine shop, coaling plant, etc., will be 


at Philadelphia, Pa., has been transferred in a similar capacity 
to Cumberland, Md. 


G. W. GILLELAND has been transferred as general foreman of 
the Seaboard Air Line from Monroe, N. C., to Hamlet, N. C. 


HucH GRANT has been appointed assistant boiler foreman of 
the Southern Pacific at Houston, Tex. 


A. H. Littte has been appointed general foreman of the Sea- 
board Air Line at Raleigh, N. C. 


A. MCARTHUR, locomotive foreman of the Canadian Pacific 
at Sutherland, Sask., has been appointed general foreman of 
that road at Revelstoke, B. C. 


E. J. McMahon, general foreman of the Southern Pacific, at 
Houston, Tex., has been appointed shop superintendent at 
Houston, vice M. J. McGraw, resigned, to go with the Chicago 
& Alton at Bloomington, III. 


R. McPherson has been transferred as shop foreman of the 
Canadian Pacific from Brandon, Man., to Moose Jaw, Sask. 


A. L. Monroe has been appointed general foreman of the 
Seaboard Air Line at Monroe, N. C. 


C. Perry has been appointed shop foreman of the Canadian 
Pacific at Brandon, Man. 


Harry S. Rauch has been made apprentice instructor at the 
Avis, Pa., shops of the New York Central & Hudson River. 
Mr. Rauch held a similar position at the Oswego, N. Y., shops 
of the same road until a couple of years ago, when he resigned 
to go into other business. He was awarded the first prize in the 
Railway Age Gasette Shop Section competition on the Instruc- 
tion of Workmen and Apprentices in April, 1911. 


W. RENIx has been transferred as locomotive foreman of the 
Canadian Pacific from Moose Jaw, Sask., to Sutherland, Sask. 


E. S. SHepparp has been appointed machine shop foreman of 
the Baltimore & Ohio at Philadelphia, Pa. 

Wma. UrBAN, gang foreman, has been appointed general boiler 
foreman of the Atchison, Topeka & Santa Fe at Newton, Kans. 


A. G. WALTHER has been appointed piece work inspector of 
the Baltimore & Ohio at the Mount Clare shops, Baltimore, Md. 


PURCHASING AND STOREKEEPING 


U. K. Hatt has been appointed general storekeeper of the 
Oregon-Washington Railroad & Navigation Company, with 
headquarters at Portland, Oregon, succeeding J. E. Mahaney, 
resigned. | 


J. E. MahHaney, general storekeeper of the Oregon-Washing- 
ton Railroad & Navigation Company, with office at Albian, 
Oregon, has been appointed purchasing agent of the Spokane, 
Portland & Seattle, the Oregon Trunk, the Oregon Electric 
and the United Railways, with headquarters at Portland, Oregon, 
to succeed F. A. Bushnell, resigned to accept service with another 
company. 

J. R. MueLter has been appointed purchasing agent of the 
Hocking Valley, with office at Columbus, O., succeeding C. B. 
Duffy, deceased. 


L. B. Woop has been appointed general storekeeper of the 
Sunset Central Lines of the Southern Pacific, with headquarters 
at Houston, Tex., succeeding R. L. Pries, who at his own re- 
quest, on account of ill health, has been made storekeeper at 
Houston. 


improved. 


CANADIAN Paciric.—It is reported that this company will 
move the headquarters of the Dominion Atlantic division, to- 
gether with the car shops, from Kentville, N. S., to Middleton. 


CENTRAL New EncLanD.—The improvements at Maybrook, 
N. Y., consisting of an engine house, power house, machine 
shop and coaling plant, are about completed, and the engine 
house is in operation. 


CHICAGO € NortH Western.—This company has purchased 
260 acres between Kenosha, Wis., and Racine, for yards, engine 
houses and shops. 


Detroit, Bay City & WESTERN.—The engine house at Bay 
City. Mich.. was destroyed by fire January 8. It is estimated 
the loss will amount to $20,000. 


Granp Trunk Pactric—It has been reported that during the 
present year new shops will be erected at Edmonton, Alberta. 
The expense will be defrayed from a $2,000,000 appropriation. 


Gutr, CoLorapo $ Santa Fe—Work on the 8-stall engine 
house at San Angelo, Tex., will be started in the near future, 


Houston € Texas CENTRAL.—It is reported that the machine 
shops at Hearne, Tex., will be enlarged to about double their 
capacity. There will be additions made to the yard as well. 


INTERNATIONAL & GREAT NORTHERN.—Plans are being pre- 
pared for an engine house and machine shop at San Antonio, 
Tex., which will cost approximately $35,000. 


Lovisvitte & NASHVILLE.—It is reported that this company 
will spend about $200,000 in enlarging its shops at Howell, Ind. 


Missocurt, Kansas € Texas.—The shops at Denison, Tex., 
will be enlarged. 


MissourI, OKLAHOMA & GuLF.—The engine house and shops 
at Muskogee, Okla., were recently burned, causing a loss of 
about $40,000. They will be rebuilt on a larger scale. 


NORTHERN Paciric.—This road will build a large addition to 
its car shops at Tacoma, Wash. It is reported that a new en- 
gine house will be built at Toppenish, Wash. 


PENNSYLVANIA.—The work on the addition to the engine 
house at Morrisville, Pa., has begun. Nine new stalls, a black- 
smith shop, and a new machine shop will be built. The old 
machine shop is to be converted into a power house. 


PITTSBURGH € Lake Erte.—New shops will be built by the 
company at Dickerson Run, Pa. The power house will be 60 
ft. x 70 ft., the engine house 100 ft. x 60 ft, and the machine 
shops 60 ft. x 130 ft. The plans are now being made by the 
road, and it is expected that the details will be ready in the 
spring. 


ST. Lovis, BROWNSVILLE & MexIco.—A coach repair shop will 
be installed at Kingsville, Tex. 


SAN Antonio & Aransas Pass.—This company is erecting 
three additional buildings at its shops at Yoakum, Tex., 50 x 
150 ft., 28 x 100 ft., and 50 x 80 ft. 


ScoTT City NORTHERN.—AÁ two-stall engine house, store 
house, and a blacksmith shop has been built at Scott City, Kan. 
This work was started last September. 


SOUTHERN Paciric.—The plans for the re-location of the re- 
pair shops at Sacramento, Cal.. are nearly finished. Improve- 
ments will cost approximately $100,000. 
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SUPPLY TRADE NOTES 


J. B. Rider, general manager of the Pressed Steel Car Co., 
has been elected a director of that company. 


The Carbon Steel Company, New York, has moved its offices 
from 30 Church street to the Cameron building. 


G. E. Fuller, Aroa, Puerto Cabello, Venezuela, would like to 
receive catalogs of railway machine tools, locomotives, cars and 
appliances. 


Harry Lowman, formerly in the mechanical department of 
the Southern Railway at Washington, D. C., has entered the 
sales department of the Chicago Car Heating Co., Chicago. 


J. L. Stark, general inspector of the car department of the 
Hocking Valley, at Columbus, Ohio, has resigned to become a 
representative of the Chicago-Cleveland Car Roofing Company, 
with office at Chicago. 


Gilbert H. Pearsall, secretary of Joseph T. Ryerson & Son, 
in charge of railroad sales, with headquarters in New York, 
has resigned to engage in business for himself. Edward T. 
Hendee, assistant to the president, has assumed the duties 
formerly devolving on Mr. Pearsall. 


J. E. Chisholm has been made a representative of the Uni- 
versal Flexible Packing Company, Pittsburgh, Pa., with offices 
in the Old Colony building, Chicago; and George R. Argo has 
been made representative of the same company, with office in the 
Third National Bank building, Atlanta, Ga. 


Fred Gardner, for several years railroad representative for 
J. T. Ryerson & Son, Chicago, resigned on January 1, and is 
now representing the Jacobs-Shupert Firebox Company, 
Oxweld Railroad Service Company, Burden Iron Company, 
Boss Nut Company, and other railroad specialties, with office 
at 339 Railway Exchange building, Chicago. 


The General Pipe, Bending & Erecting Company, with head- 
quarters at 3020 Liberty street, Pittsburgh, Pa., has been in- 
corporated under the laws of the state of Pennsylvania. The 
incorporators are James W. Prenter, W. L. James and Wal- 
ter C. McMinn, all of whom were formerly connected with the 
Best Manufacturing Company. The new company will manu- 
facture and fabricate piping materials of every description. 


William B. Hall has resigned as vice-president and general 
manager of the Illinois Car & Manufacturing Company, to pro- 
mote the interests of the Union Railway Equipment Com- 
pany, of Chicago, which has taken over the patented devices 
invented by Herman Pries, superintendent of the Haskell & 
Barker Car Company. Mr. Hall was formerly superintendent 
of equipment of the Mather Horse & Stock Car Company. 


The annual convention of the sales and factory organizations 
of the Chicago Pneumatic Tool Company, was held at the show 
rooms of the company, 1337 South Michigan avenue, Chicago, 
on January 9, 10 and 11, concluding with a banquet on Satur- 
day evening, January 11, at the Chicago Automobile Club. Nearly 
100 of the company’s representatives were present. The meet- 
ing was opened on Thursday morning with an address by 
President W. O. Duntley, and the succeeding meetings were 
divided into sessions devoted respectively to the air compressor 
department, railroad department, Cleveland plant, general sales 
department, Detroit plant, electrical department and commercial 
automobile department. 


The Burden Sales Company, with general offices at 30 
Church street, New York, and sales offices in Chicago, Atlanta 
and St. Paul, has been organized by Gilbert H. Pearsall, presi- 
dent; H. H. Linton, vice-president, and Craig Graves, secretary 
and treasurer, to be a distributor of the products of the Burden 
Iron Company of Troy, N. Y., makers of staybolt iron, “Burden 
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Best” high grade refined iron for car work, engine bolt iron and 
Burden iron rivets. In connection with the general offices of the 
Burden Sales Company will be the eastern sales office of the 
Jacobs-Shupert United States Firebox Company and the Oxweld 
Railroad Service Company. Notice of Mr. Pearsall’s election 
to the vice-presidency of these companies appeared in the August 
and September, 1912, issues of the American Engineer. 


The Standard Heat & Ventilation Company, Inc., 141 Cedar 
street, New York, has recently been incorporated and has 
bought the rights of the Ward Equipment Company, New York, 
and the Safety Car Heating & Lighting Company, New York, 
relating to car heating and ventilating, and will make and sell 
the devices in these special lines hitherto furnished by the two 
latter companies. The Safety Car Heating & Lighting Com- 
pany will also act as its agent. The company has now at its 
disposal a new plant especially equipped for the manufacture 
of railway car heating and ventilating appliances. The directors 
of the company are as follows: C. B. Adams, Wm. Barbour, 
R. M. Dixon, A. W. Kiddle, W. B. Albright, J. F. Deems, W. 
L. Garland, A. C. Moore and John E. Ward. The officers of the 
company are as follows: President, J. F. Deems; vice-presi- 
dents, A. W. Kiddle and A. L. Whipple; treasurer, A. C. Moore, 
and secretary and assistant treasurer, John J. Clapp. 


George Myrick Sargent, of Evanston, Ill., the founder of the 
first plant in the United States for the exclusive manufacture 
of brake shoes, and at the time of his death a director of the 

American Brake Shoe 

& Foundry Company, 

died at Atlantic City, N. 

J., on January 16, at the 

age of 83. Mr. Sargent 

patented in 1878 an im- 

provement in brake shoe 

manufacture which led 
to the development of 
the American Brake 

Shoe € Foundry Com- 

pany. He was born 

in Sedgwick, Maine, 

March 29, 1830, and 

after being engaged for 

several years in various 
lines of business in the 
east entered the iron in- 
dustry at Moline, Ill., in 

1870 as part owner of 

the Moline Malleable 
' Iron Works. In 1876 he 

removed to Chicago and 

invented and designed an improved brake shoe, subsequently 
known as the Congdon, and organized a company for its pro- 
duction under the name of George M. Sargent & Co. In 1878 
it was incorporated as a stock company under the name of the 
Congdon Brake Shoe Company, and in 1893 a new corporation 
was organized to carry on the business under the name of the 
Sargent Company, with Mr. Sargent as president. The com- 
pany operated two plants, one for the exclusive manufacture 
of cast iron brake shoes, and another, which after 1896, was 
devoted almost entirely to the production of couplers, knuckles 
and steel brake shoes. This business was successfully carried 
on until 1901, when the American Brake Shoe & Foundry Com- 
pany, promoted by W. D. Sargent and others, was organized 
and when it purchased the Chicago Heights plant. Shortly 
afterward the original plant of the company at Fifty-ninth 
street, was acquired by the American Steel Foundries. Mr. Sar- 
gent was a director of the American Brake Shoe & Foundry 
Company, and was a past president of the Live Poultry Transpor- 
tation Company. In 1901 he was elected vice-president for 
Illinois of the National Association of Manufacturers. 


George M. Sargent. 
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CATALOGS 


Corp MeTaL Saws.—The Vulcan Engineering Sales Company, 
Fisher Building, Chicago, has issued a catalog illustrating vari- 
ous types of cold metal saws. It also deals with rotary planers 
and power driven hack saws. 


HEADING MACHINES.—The National Machinery Co., Tiffin, 
Ohio, has issued a three page pamphlet describing the die box 
construction of the National wedge grip header. This is num- 
ber six in a series of talks on this machine. 


Power HAMMERS.—Beaudry & Company, Incorporated, 
Boston, Mass., have issued a six-page pamphlet illustrating 
and describing their belt-driven hammers, These are made in 
two types, one being intended for heavy forging and the other 
for plating, drawing, etc. 


Air Compressors.—Bulletin No. 34-F from the Chicago Pneu- 
matic Tool Company, Chicago, Ill., comprises 26 pages devoted 
exclusively to a mechanical description of the design and con- 
struction of the Class G Chicago air compressors. This descrip- 
tion applies to belt, steam and motor driven compressors, 
and is fully illustrated, both with photographic reproduc- 
tions of various parts and sectional drawings showing the 
interior arrangement. 


ELectric Force BLowers.—Forge blowers direct connected to 
either alternating or direct current motors and providing any 
desired quantity of air up to 400 cu. ft. per minute and at 
pressures up to 2 oz., form the subject of bulletin 3313 from 
the Emerson Electric Manufacturing Company, St. Louis, Mo. 
The bulletin gives a very full description of these machines and 
includes tables of capacities, dimensions, weights, etc., for each 
type and size. 


METAL Paint.—A 12-page pamphlet has been issued by the 
Formastat Mining Company, St. Louis, Mo., describing their 
paint pigment particularly adapted to the preservation of iron, 
steel, metals, woodwork, or any artificial surface exposed to 
the elements and influence of destructive gases. The pigment 
Formastat is described and its various characteristics men- 
tioned. Various formulas are contained in the pamphlet for 
its different uses. 


CurrRENT’o Scope.—Fairbanks, Morse € Company, Chicago, 
Ill., have distributed a device made of celluloid, which shows 
by means of the standard vector diagram, the relation of the 
instantaneous values of an alternating current in a three-phase 
circuit. By a simple mechanical arrangement this shows how 
these currents combine in the windings of a three-phase motor 
to produce the phenomenon of the revolving field. The device 
is very ingenious, and illustrates very clearly just the manner 
in which these currents act. Instructions for use accompany 
the Current’o Scope. 


GATE VALvEs.—A small catalog devoted exclusively to gate 
valves made with either brass or iron bodies for steam pres- 
sures from 125 lbs. to 250 lbs., or for water pressures from 175 
Ibs. to 400 Ibs. per sq. in., is being issued by Jenkins Bros., 80 
White street, New York. These valves are of the solid wedge, 
double faced type and have an improved body and bonnet, de- 
signed to secure an increased strength and rigidity, and en- 
abling the valve to resist the severe stresses of poorly sup- 
ported piping, temperature changes, etc., without distortion. 
The stuffing boxes can be repacked when the valves are open 
and under pressure. Many sizes and designs are illustrated in 
the catalog and each is accompanied by a complete price list. 


Pipe Macnwines.—The Bignall and Keeler Manufacturing 
Company, Edwardsville, Ill., has had thirty years’ experience in 
the designing and building of improved pipe machines, and is 
among the best known specialists in this line. The three styles 
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that it manufactures, which differ from each other principally 
in the design of the chuck, are all of the stationary die type. 
The die head is bolted to a carriage which slides forward 
toward the chuck as the thread is cut. These are very fully 
illustrated and described in a recent catalog issued by this com- 
pany. Each of the three styles is built in several sizes, and each 
size has a capacity of from eight to ten sizes of pipe. Machines 
are generally shown as belt driven, although an example with a 
motor drive is included. Several of those shown are provided 
with a gear box which gives eight changes of spindle speed. 


ELECTRIC APPLIANCES.—Among the recent bulletins from the 
General Electric Company, Schenectady, New York, is one on 
electric hardening furnaces which supersedes the previous 
bulletin on this subject. It gives a full description of the con- 
struction and the method of operation of the electric furnace 
for hardening tool steel. Another bulletin from the same com- 
pany describes and illustrates portable and stationary air com- 
pressor sets having a piston displacement of from 15 cu. ft. to 
100 cu. ft. per minute. These are motor driven and are auto- 
matic in their operation. Polyphase induction motors is the sub- 
ject of bulletin A-4063, which supersedes a former publication 
on this subject. This type of motor is being widely used and 
has many advantages where the ability to carry large over- 
loads for considerable periods and without serious overheating 
is desired. The bulletin thoroughly covers the subject and is 
fully illustrated. Electric fans in practically all sizes and ar- 
rangements are shown in bulletin A-4065 from the same com- 
pany, and Mazda lamps for standard lighting service are illus- 
trated in bulletin 4850-C. 


TRANSPORTING PERISHABLE Propucts.—The Moore system, 
which combines refrigeration, heating and ventilation of cars 
intended for transporting perishable products, is illustrated and 
fully described in a catalog issued by the Moore Patent Car 
Company, St. Paul, Minn. With this system it is not necessary 
to break the seal or enter the car to change to or from re- 
frigeration, heat or ventilation. The arrangement provides ice 
tanks just below the ceiling in the center of the car and a heater 
box enclosing a coal stove is under the floor and has an out- 
side door. The heater is entirely automatic in its operation and 
draws fresh air from the outside which, after being heated, is 
discharged to the interior of the car. For ventilation there are 
six openings in the roof at the center of the car, three on 
either side so arranged that the covers on one side open toward 
one end of the car while those on the other open in the oppo- 
site direction. In this manner air is forced in at one side and 
discharged from the other and a positive circulation in the car 
is insured independent of the direction in which it is moving. 
The illustrations make the construction and operation clear. 


ACETYLENE WELDING AND CUTTING APPARATUS.—Catalog Q of 
the Alexander Milburn Company, Baltimore, Md., consists of 
32 pages principally devoted to illustrations and description of 
the oxy-acetylene welding and cutting apparatus manufactured 
by this company. This includes an acetylene generator, in which 
the feed is rotary, and of the indirect carbide-into-water type 
which makes it impossible to get an excessive charge of carbide 
or to feed in any way except through the normal working of 
the generator. The apparatus and operation are simple and the 
generator is readily adapted to any pressure desired from 2 Ibs. 
to 15 Ibs. Oxygen is provided in cylinders which are usually 
loaned and refilled or exchanged at various depots throughout 
the United States and Canada. Portable sets, both those hav- 
ing an acetylene generator and the other apparatus mounted on 
a truck, and those where both the oxygen and acetylene are 
stored in tanks are illustrated. For use in places where oxygen 
supply stations are not convenient an oxygen generator is fur- 
nished, and is fully illustrated and described in the catalog. 
Torches, regulator valves, gages and other welding supplies are 
also shown. 
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Car The car department competition, which 
closed on February 15, brought in a num- 

Department ber of splendid articles on different phases 
Competition of the car department work. These have 


been prepared for publication and will be submitted to the 
judges within the next week or two. We hope that we will 
be able to announce the prize winners in the April issue. A 
survey of the various articles indicates that this competition 
has been one of the most successful which have ever been held 
in either the Railway Age Gasette Shop Section or the Amer- 
ican Engineer, and we take this opportunity of thanking those 
who participated for their assistance and co-operation. 


Criticism is heard each year because of 
the delay of printing and putting the 
reports of the various committees in the 
hands of the members of the Master 
Mechanics’ and Master Car Builders’ Associations. It is 
naturally impossible for a member to present a satisfactory 
discussion on a committee report which he has had no op- 
portunity to digest, but such a member has no right to 
criticise cither the secretary or the committee, if he permits 
the circular requesting information to lay unanswered on 
his desk or on the desk of some of his subordinates for 
weeks and in some cases, months. It is as much your duty 
to answer these circulars as it is to pay your dues to these 
associations, and if more members would appreciate this 
fact the criticism of late reports and of incomplete discus- 
sions would cease. The Master Car Builders’ Association 
has already issued twenty-five circular letters this year, more 
than half of which require an answer. How many of these 
or of the five or six circulars from the Master Mechanics’ 
Association still remain unanswered by you or your office? 


Answer 
Circulars From 
Committees 


The latest design of locomotive stoker, 


The Gee : l 
7 ] which was developed on the Pennsylvania 
ocomotive = Railroad at Altoona, is now undergoing se- 
Stoker 


vere service tests which, so far, indicate 
that it will be a success. It has already successfully fired at 
least fifty trips of a large locomotive, doing 100 per cent. of 
the firing. This stoker was designed by N. E. Gee, of the 
mechanical engineer's office at Altoona, is of the overfeed, 
scatter type, and distributes the coal by means of intermittent 
steam blast used in connection with movable wings for con- 
trolling the direction inside the firebox. This stoker fulfills 
all of the conditions laid down by the committee of the Master 
Mechanics’ Association and does not in any way interfere with 
the ordinary firedoor. The arrangement is simple and the 
moving parts are very few in number. The construction in- 
cludes features which have proved successful on other designs 
while differing essentially from any previous arrangement. 
The crusher, conveyor and source of power are the same as 
have been successful on the Crawford stoker, and the distribu- 
ting system is a simplification of the arrangement successfully 
used on the Hanna stoker. While, as built at present, no ar- 
rangement is made for an automatic distribution, such as can 
be obtained with the Hanna design, it is evident that this can 
be easily included in later stokers if it seems desirable. 


Judging from the number of minor me- 


Mechanical i a | 
chanical officers who resign or are “as- 
Department ; Bees i . 
: signed to other duties,’ on some railroads, 
Appointments it would almost seem that there is a prece- 


dent against keeping a man in one position for more than a 
few months. This is a phase of the organization question 
which in many cases should receive more attention. It is fre- 
quently difficult to make a suitable selection in filling a vacancy, 
but when the same position has to he filled several times in a 
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single year because the men selected do not give satisfaction, 
it is time the officer who makes the choice, or some one above 
him, began investigating his capability of making such selections. 
Very few men can take a position as foreman or master me- 
chanic and become familiar in a few days or weeks with the 
conditions obtaining, and in no case should it be required. It 
is unreasonable to expect that a paragon can be obtained to 
fill every position, and the appointing of average men and ex- 
pecting them to do supernatural things is responsible for a 
great many “resignations.” The superintendent of motive 
power in selecting master mechanics, and the master mechanic 
in selecting foremen, can' get excellent results from the care- 
fully selected average man if, instead of leaving him, after the 
appointment is made, to sink or swim by himself, they keep 
in personal touch with him, encouraging him to ask for help 
in solving his problems and letting him see that he is an im- 
portant part of the railroad’s machinery. No organization can 
be perfected while the members are being continually changed, 
and this changing works very decidedly against general 
efficiency.. 


It would be difficult to estimate the pro- 
l portion of M. C. B. repair cards that are 
Interchange improperly made out and the time lost in 
Rules making the necessary corrections, but 
every car department officer will agree that it is much too 
large. This is largely the fault of the men who have to make 
the repairs and make out the cards, but it can scarcely be 
doubted that by adopting some educational method the greater 
part of the errors could be overcome. The rules of inter- 
change are not easily grasped by a beginner, and if they are 
not carefully and thoroughly studied till a good working knowl- 
edge of them is obtained, there is little likelihood of their 
being mastered later, as the changes made from time to time 
require much study, even from the experienced car man. 
Sending a copy of the rules to each man concerned, whether 
a letter calling attention to the changes made accompanies it or 
not, is no help to the average man in solving the difficult prob- 
lems that arise, and some method of instruction should be de- 
veloped which will be commensurate with the importance of 
the subject. Elsewhere in this issue a solution of this problem 
is suggested in an article on The Instruction of Car Men 
on Interchange Rules. The establishing of a system of writ- 
ten examinations may not be the required remedy, but there 
is food for much thought in the suggestion. 


Car Men and 


As might be expected in a field which 
is as new and is developing as rapidly 
as the’ design of electric locomotives, 
there is far from a general agreement 
on even the more essential principles. Service records are 
the final court of appeal for any design of railway equipment 
and naturally the decision is long delayed. Not for many 
years and possibly never will a conclusive decision be ob- 
tained on the comparative merits of direct current or alter- 
nating current operation and other features, such as driving 
through gearing or through rods, the type of control apparatus or 
the proper voltage, will probably be subjects of active dis- 
cussion for years to come. One of the French railways, the 
Chemin de Fer du Midi (Southern), has completed plans for 
the electrification of a large part of its lines and in under- 
taking this work has naturally desired to determine on the 
most satisfactory design of locomotive. It therefore pre- 
sented to the various builders a specification which included 
only such requirements as weight limits, draw bar pull and 
temperature rise, together with clearance and curvature in- 
formation. In response to this, it received six proposed 
designs from as many builders and has extended to them 


Electric 
Locomotives 
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the privilege of building a machine from the designs sug- 
gested, with the understanding that if it satisfactorily ful- 
fills the conditions on an actual trial it will be accepted. 
So far three distinct designs have successfully passed the 
trials and are now in operation on the short sections already 
electrified. Of at least one of these, duplicates have been 
ordered. The other locomotives are to be given trials as 
rapidly as possible. Of the three accepted, each is dis- 
tinctly different from the others in its principle of operation 
as well as in minor details. The fact that each fulfills the 
conditions indicates the wide possibilities and the active 
state of the art as it now exists. One of the locomotives was 
built by the French Westinghouse Company and has two 
600 horse power motors geared to jack shafts which in turn 
drive the locomotive through a yoke and side rods. Another, 
from the Thomson-Houston Company, has two slow speed 
600 horse power motors and drives through main rods to jack 
shafts which in turn are connected to the drivers by side 
rods. The third, from Jeumont, has three 500 horse power 
motors each geared directly to one of the drivers which in 
this case are not connected by side rods. In the latter case 
the electric control arrangement is such as to form an anti- 
slipping device which insures that each of the drivers will be 
revolved at the same speed as the others. The features of 
the design of the other three locomotives have not yet been 
made public. 


An improvement toward economy can sel- 
dom be made without a knowledge of the 
conditions, and this knowledge is usually 
dependent on accurately maintained rec- 
ords. Criticism is often heard of the large increase in clerical 
force required in connection with the introduction of any of the 
successful methods of production improvement that are grouped 
under the term, “scientific management.” The fact is that the 
benefits of any of these systems and the decision as to the 
changes that shall be made are always dependent on a knowledge 
of details which are only procurable through elaborate records. 
This multiplicity of systematized information, combined with a 
knowledge of how to use it, is the fountain head in which the 
benefits have their source. In most railway shops as few records 
are maintained as possible, and the consequence is that a method, 
design or organization has to be glaringly inefficient before a 
correction can be made. In cases where systematic records have 
been maintained on a few features, the results, almost without 
exception, are beneficial, and there is little doubt but that a 
saving in the clerical pay roll is, in many cases, very costly. Any 
master mechanic or other motive power official reading Mr. 
Heckman’s article in this issue cannot help but realize in how 
much better a position he would be to make recommendations 
or changes if he had the information available that is given 
by the forms presented. It must be admitted that it is easily 
possible to expend considerable money for records which are 
not worth while, and care must be used in deciding which 
information should be tabulated. It is better, however, to keep 
too many records than too few, provided the knowledge is at 
hand as how to use them to advantage. 


Making 
Improvements in 
Operation 


A locomotive cab as ordinarily arranged 


Vestibule 

io ; is anything but a comfortable place when 
comotive the locomotive is in operation during cold 
Cabs weather, which, in the northern part of 


the country, exists for a greater part of the time during five 
months of the year. That the locomotive crew is entitled to 
as comfortable surroundings as conditions will permit is un- 
deniable and the Canadian Pacific proposes to have the engine 
crews on their passenger trains, at least, protected from cold 
and wind. While this line traverses a country where the win- 
ter weather is more severe and prolonged than most others, 
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there are sections in this country, particularly on some of the 
western lines, where something better than the inefficient can- 
vas cab curtains would seem to be justified. The vestibule cab 
of the Canadian Pacific is entirely enclosed and will evidently 
be as comfortable during very cold weather as the ordinary 
cab in the month of May. By the application of a coal pusher 
on the tender there is no necessity for the fireman to go back 
into the coal space, nor will the coal gates have to be opened. 
The arrangement of the sealed connection between the engine 
and the tender has been very ingeniously worked out with but 
little complication. While designing the tender for use in con- 
nection with the vestibule cab, a distinct advance was made by 
arranging the tank and underframe as one unit, practically 
doing away with the latter. The interior of the tank is so 
braced and stiffened as to be self-supporting and is carried by 
a single box-girder type center sill. In addition to the reduc- 
tion of weight, this has proved to be a safety arrangement for 
the crew, since in the case of a severe collision the tank can- 
not move on the underframe, and thus is not forced into the 
cab. One of the photographs given by Mr. Winterrowd in his 
discussion of this design, shows a tender which had been in 
a severe collision, and it is evident that, in addition to the 
greater safety to the crew, there could not be a better place, 
from the standpoint of cost of repairs, for the shock to be 
absorbed. 


So far as the records show there is not a 


Water : . , 
Tub locomotive boiler with a water tube fire- 
uE box of any description in operation in this 
Fireboxes 


country, although both in England and on 
the continent boilers, having fireboxes either partially or wholly 
constructed of water tubes, have been in successful service for 
several years. At a meeting of the Western Railway Club in No- 
vember, 1895, William Forsyth, then mechanical engineer of 
the Chicago, Burlington & Quincy, suggested such an arrange- 
ment and presented a sketch to illustrate his ideas, which con- 
sisted of practically a Yarrow type water tube boiler arranged 
to take the place of the firebox of an ordinary locomotive 
boiler. Since that time a number of arrangements incorpo- 
rating this idea have been suggested, although apparently none 
of them have appealed with sufficient force to get a trial in 
actual service. In these times when boiler capacity is the thing 
most desired on locomotives, it would seem that some type of a 
water tube firebox would be worthy of at least a trial. With 
the example of what can be accomplished in the shape of ca- 
pacity per unit of weight by water tube boilers in stationary 
practice and in marine service it would appear to be a field 
well worth developing. It will probably be admitted that the 
most valuable heating surface in a locomotive is in the arch 
tubes and suggestions have been made that an increase in the 
number of arch tubes would be advisable. While there is a 
limit to the number of arch tubes, as at present located, that 
can be applied in a firebox, there is no reason why a similar 
effect cannot be obtained by tubes arranged in a somewhat 
different location, and such a firebox has been suggested by 
S. S. Regal, and drawings were published on page 136 of the 
1906 volume of this journal. On the London and South West- 
ern Railway a number of locomotives with water tubes extend- 
ing diagonally upward and across between the side sheets have 
been in successful operation for a number of years. Both of 
these constructions, however, can be considered as fireboxes 
with water tubes as distinguished from a water tube firebox, 
the essential difference being that there is practically no re- 
duction in the number of staybolts in the former case, while 
in the latter the staybolts are almost entirely eliminated. Of 
the latter type the Jacobs-Shupert firebox can be considered as 
a compromise between the truly water tube design and the 
usual arrangement. The next step is illustrated by the McClel- 
lan boiler, which was shown in the January, 1911, issue of 
this journal. This design forms the water legs of a series of 


ENGINEER. 113 


flattened tubes and does not require the use of staybolts, ex- 
cept in the throat sheet and back head, but still retains the 
mud ring, having a large size opening which gives communica- 
tion between the bottom of the different tubes. The complete 
water tube firebox, however, is found in the Brotan type, and it 
is this design that has proved so successful on several of the 
continental railways. This boiler completely eliminates the 
staybolts. It was fully illustrated in the December, 1910, issue 
of this journal, Experiments made with the utmost care on 
a Russian railway showed a fuel economy of over 14 per cent. 
for these boilers and the report of three years’ service, which 
is given in this issue, indicates that the maintenance troubles 
have not proved at all serious. In fact, the Brotan firebox 
has been made standard on some of the Russian railways and 
is rapidly coming in favor in other countries. The superheater 
has shown us how a coal saving device can be effectively used 
as a capacity increaser. The water tube firebox would appear 
to offer a similar opportunity. 


One of the ways in which the cost of 


Standard y 
Freigh repairs to freight cars could be very 
a t materially reduced would be the adop- 
ars 


tion of a standard design for each of 
the more generally used types of car. Efforts leading to 
the adoption of standard general dimensions are being made 
by the American Railway Association. The standardization 
of various parts subject to wear or frequent renewal has 
been the work of the Master Car Builders’ Association for 
many years. While there have also been spasmodic efforts 
to arouse interest in complete standard cars at various times 
practically nothing tangible has been accomplished. Some 
of the larger roads have more or less standardized their own 
cars and, in some instances, have succeeded in having the 
same designs adopted by controlled or leased lines. If it 
is a paying proposition for a large road which transports 
practically every conceivable commodity and operates under 
all the different conditions as to grades, curvature, sidings, 
etc., to do this, why would it not be even more profitable for 
all of the roads to agree on the standard design so far as 
the essential parts of the car are concerned? In a paper 
before the New England Railroad Club, Chas. A. Lindstrom, 
chief engineer of the Pressed Steel Car Company, states 
that at the present time every railway seems to be a law 
within itself, no matter what the size of the road, and ap- 
parently very little if any notice is taken of designs of cars 
already in successful operation by other roads which could 
be duplicated at less cost than new designs. He states that 
it seems to be the main object to get out something new 
regardless of its intrinsic value. Sometimes the designs 
may be as good as those in existence, sometimes they may 
contain some minor improvements of more or less value, 
but they frequently contain defects which give trouble in 
operation and on the whole there was no necessity for their 
creation. He points out the fact that new designs of cars 
cost a great deal in the way of drawings, dies, templates, 
etc., which must be paid for by someone, generally the cus- 
tomer. The creation of a new design for the mere purpose 
of getting up something different should be discouraged. 
For railways owning comparatively few cars the original 
cost and the cost of repairs would be greatly reduced if 
they would adopt as their own, the standards used by the 
larger roads with which they have traffic connections. As 
Mr. Lindstrom truly states, it is difficult to understand the 
necessity for different designs of cars for roads having the 
same class of freight to carry. Cars belonging to two dif- 
ferent roads are frequently loaded at the same mines, hauled 
by the same locomotives and unloaded at the same wharf 
or factory, and yet an examination of the cars will show that 
while they are of the same carrying capacity and have the 
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same general dimensions they differ radically in general con- 
struction and details. Both may be equally good and serv- 
iceable and if so there is no difference between them and 
one would answer the purpose. On the other hand if both 
designs possess meritorious features over each other, they 
could readily be joined together in one design with a result 
that would be greatly to the common good. It is suggested 
that an engineering board should be created to prepare the 
designs for all cars used in interstate commerce and that 
no new designs of cars or details should be allowed to be 
used until approved by it. Such a board could be created 
by the roads now forming the Master Car Builders’ Asso- 
ciation or the American Railway Association. Although the 
efforts toward standard cars which were made in 1896 and 
the few following years, by the Master Car Builders' Asso- 
ciation met with no success, it would seem as if the condi- 
tions were now more propitious and another effort might 
be successful. The cost of car maintenance is enormous 
and if it is merely personal prejudice which is standing in 
the way of a movement which is sure to greatly reduce this 
cost, prompt action should be taken. 


There has never been a logical basis on 
‘ which the ability of two lathes to do the 
Comparing work for which they were designed could 
Machine Tools he determined and compared from a knowl- 
edge of their general features. When two machines of the same 
size which have the same number of speeds and feeds, the same 
convenient arrangement and appeared to be equally well built, 
are available, it has generally been a matter of price or some 
similar consideration that has determined the selection. It may 
be, and frequently is. possible that one of these machines will do 
25 per cent. more work of the kind on which it is to be used 
than the other, and is worth decidedly more to the purchaser. 
This, of course, is well known to the men whose duty it is to 
select machine tools, but they have never had an opportunity 
of proving which is the better except by actually making a prac- 
tical trial or test. These men will undoubtedly be grateful to 
Mr. Pomeroy for the methods he has developed which will per- 
mit an accurate knowledge to be obtained of the ability of the 
different machines to do the work desired with simply a knowl- 
edge of two or three of the main characteristics. This method 
is fully explained, and examples of its use are given on page 133 
of this issue. The number of pounds torque at a one-foot radius 
that can be obtained at each spindle speed provided in the ma- 
chine is the basis adopted. This, taken in connection with for- 
mulas developed by Dr. Nicolson in his extensive research, will 
show just how large a cut can be taken at any radius at each 
of the spindle speeds provided in the machine. This, of course, 
determines the amount of metal to be removed per minute which, 
in many cases, is the controlling feature. Two actual 24 in. 
lathes that are now on the market, and which are generally con- 
sidered as being equally good, are used as examples of the value 
of the method, and one is shown to be very decidedly better 
than the other. Although the examples selected are lathes, the 
same procedure will apply to either horizontal or vertical boring 
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Economics of Railroad Construction, Second Edition. By Walter Loring 
Webb, C.E. Bound in cloth. Tlustrated, 332 pages, 5 in. x 8 in. Pub- 
lished by John Wiley & Sons, 43 E. 19 street, New York. Price $2.50, 

The scope of this book. which was first brought out six 

ago, is well explained by its title. It includes seventeen 

ters covering such matters as organization, capitalization, 
ation, and volume of trafhe in the first part, operating cx- 
penses, motive power, car construction, track economics, train 
resistance in part two, and physical elements of a railway in 


years 
chap- 
valu- 
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part three. The book is written from the standpoint oí the 
constructing or operating engineer and deals briefly with prin- 
ciples and their practical application. The present edition has 
been thoroughly revised and the chapters on operating ex- 
penses, distance. curvature and grade have been practically 
rewritten 


Diary of a Roundhouse Foreman, By T. S. Reilly. Bound in cloth. J5% 
pages. 3 in x 7 in. Published by the Norman W. Henley Company, 
132 Nassau street, New York. Price, $1.00. 
The book is published in the form of a diary and gives in 
colloquial form the experiences and trials of the engine house 
foreman. The hero of the story is a young college graduate who 
is serving his apprenticeship and has endeavored to push his 
way to the top. Many suggestions are given for the diplomatic 
handling of men. 


The Electren Theory of Magnetism, By E, H. Williams. Bulletin No. 62 
from the Engineering Experiment Station of the University of Jllinois. 
Bound in paper. — Jllustrated. 66 pages, 6 in. x 9 im. Published by 
the University of Jllinois, W. F. M. Goss, Director of the Engineering 
Experimert Staten, Urbana, M Copies free. 

In the study of physical phenomena, various theories have been 

advanced from time to time as to the nature of magnetism. The 

most interesting and important of these 1s the electron theory 
and in this bulletin the experimental evidence leading to the de- 
velopment ot the theory is traced, its present status defined and 
certain phenomena which it fails satisfactorily to explain in its 


present form are pointed out. 


By W. D. Hess, M.E. Bound 
Published by J. B. 


Machine Design- Hoists, Derricks, Cranes, 
in cloth, 364 pages, 6 in. x 9 in.. 336 illustrations. 
Lippincett Company, Philadelphia. Price $5.00. 

While this book is intended principally as an aid in the work of 
machine design instruction in technical schools and colleges. it 
will also prove useful in drawing rooms where a general field 
of machine design is covered. The problems presented by the 
author have been selected with this in view, rather than that of 
appealing to the specialist in crane design. As may be judged 
from its size the work is most complete. There are eighteen 
chapters and each of the various types of cranes is discussed sep- 
arately. The book is profusely illustrated and gives photographs 
or drawings of the latest developments in this field. Many of 
the formulas are also shown in diagrammatic form, and tables 
for constants are numerous. In discussing the theory, practical 
examples are given in each case and the complete evolution of 
the formulas make it possible for the designer to accurately judge 
their application to his problem. 


Master Car Builders’ Association. Proceedings of the 1912 Convention. 
Illustrated. Bound in cloth, 983 pages, 6 in. x 9 in. Published by 
the Master Car Builders’ Association, Jos. W. Taylor, secretary, 390 
Old Colony building, Chicago. Price $7.50. 
Each year the progress in the design and operation of freight 
and passenger cars is focused by the activities of the Master 
Car Builders’ Association at its annual convention. While the 
same length of time is devoted to this work as in years past the 
hetter organization, the improved quality of the committee re- 
ports and the enforcement of sensible rules for the discussions 
at the mectings has made it possible to decidedly increase the 
amount of work accomplished at each succeeding convention. 
At the 1912 convention there were twenty-three committee re- 
ports presented, discussed and acted on. Some of these. of 
course, were perfunctory, but others were subject to the closest 
scrutiny and extended discussion. The fact that the printed vol- 
ume of proceedings contains nearly one thousand pages in addi- 
tion to ninety-one double page plates of standards and recom- 
mended practice, is an index of the work accomplished last vear. 
The volume contains the complete verbatim account of the dis- 
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cussion which followed the report of each committee. and in 
addition there is given a list of the membership with the dates on 
which they joined and the number of cars represented by each. 
A copy of the constitution and by-laws, a list giving the names 
of the members of the committees to report at the 1913 conven- 
tion, together with the results of the voting by letter ballot on 
the various subjects ordered to be so submitted at the previous 
convention, are also included. 


Hand Book of Railroad Expenses. Wy J. Shirley Eaton.  MeGraw-Hill 
ok Company, New York. Flexible leather binding. 555 pages. 
¿lo inm. x 5 in. Price. $3. 


Mr. Eaton’s book on Railroad Operations—How to Know Them 
was for a good many years a standard book on railroad oper- 
ating expenses as given in the annual reports made by the com- 
panies to their stockholders. Since the Interstate Commerce 
Commission has put into effect its uniform classification for 
operating expenses and for other accounts of railroads. a good 
many changes have been made by some roads in their system of 
accounts, and Mr. Eaton’s earlier book became to a certain ex- 
tent obsolete. In the present book is included Mr. Eaton’s 
exposition of the various items under operating expenses, and 
also the text of the Interstate Commerce Commission's classi- 
fication of operating expenses, income account, balance sheet, 
etc. Under operating expenses the full text of the commis- 
sion’s classification and instructions is given, and there are in- 
corporated in this text revisions which the commission has 
issued as supplements to its original orders. One hundred and 
fifty-two pages of the book are devoted to an index which is 
very complete. Mr. Eaton says that all existing indexes of ex- 
penses have been freely drawn on and acknowledges especially 
his indebtedness to the index in use on the New York Central 
& Hudson River. 

The greatest importance of this book lies in this index. There 
has been a very distinct need, ever since the Interstate Com- 
merce Commission promulgated its classification of expenses, 
for a held book of operating expenses. This book of Mr. Eaton’s 
appears to supply this want admirably. The Interstate Com- 
merce Commission itself may well tind the index of great use. 


Traveling Engineers’ Association. Proceedings of the twentieth annual 
convention, Illustrated. Bound in leather, 410 pages, 6 in. x 9 in. 
Published by the Traveling Engineers’ Association, W. O. Thompson, 
Secretary, Buffalo, N, Y. Price $1.50. 

At the last convention of the Traveling I-ngineers” Association, 
held in Chicago, August 27-30, 1912, a number of the more im- 
portant and interesting problems in connection with locomotive 
and train operation were presented for discussion. In each case 
the author of the paper, and especially the members discussing it, 
approached the subject with the evident intention of obtaining 
the greatest benefit possible in the time at their disposal. In 
consequence both the papers and the discussions were most 
valuable. They are given complete in the proceedings. The 
committee on subjects wisely provided but six topics. as follows: 
Benehts to be derived from chemically treated waters in con- 
nection with the increased efficiency of locomotives; Fuel econ- 
omy and the relation of mechanical appliances, such as super- 
heaters, mechanical stokers, brick arches and «the handling of 
trains; Handling of long passenger and freight trains with 
modern air brake equipment; Inspection of locomotives and form 
of work reports that should be required of engineers on arrival 
at terminals; How to interest enginemen in the economical use 
of fuel and lubricants, and the advantages and disadvantages of 
lead on modern locomotives. The volume includes a copy of the 
constitution and by-laws, a list of members with their addresses, 
and a list of the subjects presented for discussion at each of the 
previous conventions. The subjects which will be presented for 
discussion at the next convention to be again held at Chicago 
in August, 1913, are also given. 
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GUIDE BAR BLOCKS 


Battce Creek, Mich., January 27, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

In making guide bar blocks our usual process has been to 
have them forged to approximately the required size, and after- 
wards shape off the four sides to the exact dimensions. A 
new method has been developed which, considering both the 
forge shop labor and the work done in the machine shop, is a 
considerable improvement. As most guide bar blocks are of 


standard size, it is easy to procure cold rolled steel bars con- 
forming to the dimensions of the finished blocks and the roll- 
The 


ing is quite accurate enough for all practical purposes. 


' 
o... eo e whe 
moor = 
t 
‘ 
y 
? 


! 


Guide Bar Block and Centering Jig. 


bars are sawed to the proper length in a high speed power 
hack saw, at practically no other cost than the price of the 
saws. They are then centered in a drill press with a standard 
countersink and drill combined, using the jig shown in the il- 
lustration for this purpose. The bushing is made the proper 
diameter for the countersink drill. All that is then required is 
the lathe work, which can be done in less time than the forgings 
can be machined on the end and turned up, leaving out the 
question of shaping the sides afterwards. I was afraid at first 
that these blocks would not last as long as the forged ones, 
but after two years’ observation I believe they last quite as long 
or even longer. M. H. WESTBROOK. 


West ALBANy, N. Y., February 8, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

In an article which received first prize in the Railway Age 
Gazette Shop Section competition on Reclaiming Scrap Ma- 
terial which closed July 15, 1911, A. A. Burkhard described the 
methods then in use at the West Albany scrap platform of the 
New York Central & Hudson River. We are now operating 
at this point 25 heavy iron crane buckets, 50 in. x 50 in., each 
having four wheels and a trip attachment. The wheels are 
very important, as at times when we are unable to get crane 
service promptly the buckets can be moved easily by hand. 
We use a 15-ton self-propelling magnet crane with a 40 ft. 
boom, and with it the buckets effect a great saving in the cost 
of handling scrap. 

In unloading scrap to the pile at our sorting bins in the center 
of the platform, we use the magnet crane for about 80 per cent. 
of the cars. We operate a row of buckets on both sides of the 
pile, so that when the crane is handling buckets on one side we 
have the men work on the other side, thus avoiding accidents. 

While at times the filling of buckets may seem slow, scrap is 
being sorted all the time. The practice at a great many scrap 
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platforms is to have men sorting and loading trucks, and when 
scrap is handled in this way, either the truckman waits for the 
sorter to load his truck, or the sorter waits for the man with the 
truck to return. This is not only expensive, but is also the cause 
of holding commercial cars at the platform when they should be 
in road service. 

We use the crane buckets over the entire length of our 790 ft. 
platform for carrying material of all kinds, including the trans- 
fer of rubbish to the rubbish cars. We also place them in front 
of the shop cars when there is a good run of straight scrap, the 
crane carrying all the buckets to cars under load, or to bins as- 
signed to the different classes of scrap. 

Some scrap foremen will no doubt question my claims for the 
crane bucket, but I believe that where once used it will never be 


dispensed with. B. J. FROEHLICH, 
Foreman, West Albany Scrap Platform. 


EXHIBITS OPEN IN THE EVENING 


Cuicaco, February 17, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

I most heartily concur in the suggestion made in your Feb- 
ruary issue, of having the exhibits at the Atlantic City Conven- 
tions open during the evening, and trust that it can at least be 
given a trial. I believe that the exhibitors would find it so 
greatly to their advantage that, after a short trial, they would 
insist on a continuance of the practice. In attending the con- 
ventions I feel that it is my duty, both to myself and my company, 
to obtain the greatest amount of benefit from the meetings of the 
associations and I attempt to be present during the full sessions 
each day. The result is that I have but from two to three hours 
a day to examine the exhibits and when the amount of time con- 
sumed in greeting old acquaintances 1s deducted, the remainder, 
even including Saturday and some early morning visits, does not 
permit me to see hardly one-quarter of the apparatus shown 
that I would like to examine. If they will hold the exhibits 
open in the evening my time for this purpose will be practically 
doubled and in view of the smaller crowds that would be present 
at that time, I could probably cover the whole exhibit to my 
satisfaction. RAILROADER. 


AIR BRAKE HOSE 


Cuicaco, February 15, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

The interest now being manifested in the question of 
air brake hose is probably brought about by the quite general 
impression that the manufacturers of rubber hose are furnishing 
the poorest product possible. Some manufacturers are making 
a better hose than others. Some are inclined to put in too much 
of the shoddy materials, which mean larger profits and less life. 
Has the general railroad world come to a realization that dam- 
age to life and property results from poor and cheap hose burst- 
ing? There are two ways of looking at this: First, the best 
hose must eventually cause a failure, perhaps a serious one. 
Second, failures from poor hose will be greater in number, be- 
cause if the poor hose gives an average service of 8 months 
and the good serves 24 months, for the moment neglecting fail- 
ure from outside causes, then three cheap hose must play out, 
or fail, to one good hose. It may be expected, therefore, that 
the total number of failures will be less with good hose. By 
failures is meant the bursting of a hose on a freight car when 
in motion. 

Hose that are removed because the cover is cracked or 
deteriorated, or because of “kinks” or other defects readily ap- 
parent might, perchance, last months before failure. It is, how- 
ever, wise to remove hose which appear to be about ready to 
fail. If better, or rather the best quality of air brake hose is 
used economy follows. That the best is the most economical 
cannot be refuted. Reducing this to a percentage basis—assume 
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that air hose will last an average of 16 months, and that these 
hose at 34 cents per foot (cheapest price) cost 62.3 cents each. 
Such a hose is worth 9 cents as scrap. The net cost to a rail- 
road is, therefore, approximately 53 cents each, or about 3% 
cents per month. The better hose, costing 77 cents each, or 
about 68 cents net, would cost 414 cents per month (at 16 


months). For economy the more expensive hose should last 

77 X 16 

———— = 23% months, or have 45 per cent. increased life. 
53 


This, of course, disregards the cost resulting from increased 
failures due to poor hose, cost of stripping and fitting up, apply- 
ing to and removing from cars, handling, shipping, etc.; nor 
does it take into consideration the matter of mechanical abrasion 
or injury or other causes of failure other than natural deteri- 
oration. 

When it is considered that railroads purchase air hose to the 
extent of from 1,000 to 6,000 per month at a cost of $620 to 
$3,700 for the cheaper hose and $770 to $4,600 for the more ex- 
pensive, it becomes quite evident that positive economy should 
be practiced in the treatment of this easily damaged material. 
An increase in cost for hose from 62 cents to 77 cents each 
would not be warranted unless at least a corresponding increase 
in service would be received. It is generally known that very 
few hose remain in service during their expected life; they are 
removed for causes which should be eliminated. The highest 
percentage of hose are removed on account of mechanical abra- 
sion, most of which takes place at the nipple end. This is caused 
by trainmen using some instrument for hammering the angle 
cock handle open or closed as they find it necessary. <A brick- 
bat, piece of iron, or even the heel of a boot will invariably cut 
the hose when it misses the handle. The effects of such blows 
are increased by the nipple being rigidly held in the angle cock 
which acts as a base in receiving the blow. Probably more atten- 
tion to the easy working of the angle cock would eliminate some 
of these failures; also the use of suitable protectors at tne nipple 
end will prevent any injurious blows being delivered to the hose. 
The time limit provision will, of course, be impracticable, as in 
the present rush of traffic every car man knows that he will be 
unable to get together car inspectors who will follow this matter 
closely enough to do any good. 

The increased cost of such practice in loss of serviceable hose 
to the railroad can be reckoned on an average of at least three 
months. It would appear better for the rubber manufacturers to 
labor for the production of an air hose which will have more 
time resisting qualities than for the production of a hose which 
permits a high amount of stretch. There is no conclusive evi- 
dence that rubber which will stretch well will last well. In com- 
pounding, they should perhaps be excused from producing 
an air hose which will never be subjected to the 
stretch required by the M. C. B. specifications. The manufac- 
turers claim that the tensile strength requirement in rubber will 
insure long life, which sounds reasonable, and will, perhaps, be 
either proved or disproved within the next few months. 

If railroads, and particularly the purchasing departments, real- 
ize that service is of more importance than price, and if a good 
hose is obtained and protected from injury as much as possible, 
the troubles resulting from defective hose will naturally cease, 
and the present situation be improved to a marked degree. 

There are many angles from which to view the whole train 
line subject, and in some cases this important part of train 
operation has been overlooked. A locomotive coupled to a train 
is rarely seen standing with the air pump at rest; it is continu- 
ally working to supply the air lost through leaks. Among the 
contributory items are injured tubes resulting from machine 
mounting, clamping, burrs on the shanks of couplings and nipples, 
gaskets of poor quality, rusted couplings and in some cases hose 
which are very apparently worn out and which leak, being left 


on cars, J. S. SHEAFE. 
Engineer of Tests, Illinois Central. 


CANADIAN PaciriC 4-6-2 TYPE LOCOMOTIVE 


Equipped with an Enclosed Vestibule Cab and 
a Combined Tender Tank and Underframe 


BY W. H. WINTERROWD, 
Mechanical Engineer, Canadian Pacific Railway, Montreal, Que. 


A little over a year ago the Canadian Pacific built and put 
in service a number of Pacific type locomotives that had several 
experimental features. These locomotives, constructed at Angus 
shops in Montreal, were in service but a short time before the 
merit of some of the new arrangements was so conclusively es- 
tablished that they were adopted on the locomotives of following 
orders. 

The Pacific type locomotive illustrated is practically the stand- 
ard type of passenger locomotive in use on the Canadian Pacific, 
and while it is not so heavy as some of the locomotives of the 
same type on some other railway, it is marked by a refinement 
in design that has been brought about by the necessity of obtain- 
ing the maximum amount of power with the least possible weight, 
a necessity imposed by bridge and right of way restrictions. It 
is different in a number of ways from any of its predecessors, 
some of the minor differences being the increase from 21 to 224 


similar to that used around the windows, is riveted on the out- 
side. The doors are made of wood, the lower portion being 
panelled, and the top part filled with an 18 in. x 30 in. fixed 
window. These doors swing inward and are hinged on the side 
toward the front of the cab. A sliding bolt is used to hold 
them closed. Long handrails are provided on each side of the 
doors, and below each door is a set of steps making access to 
the cab as easy as, if not easier than, with the usual style. It will 
be noted from the illustrations that one of these door handrails 
is longer than the other and is curved and carried over the 
windows parallel to the running board. The arrangement is the 
same on both sides of the cab and is used in conjunction with 
the running boards, which extend 3 in. beyond the side of the 
cab, thereby providing easy access to the front of the engine. 
The ordinary front door is provided on the left side of the cab, 
but on the right side the door is reduced to 14 in. x 32% in., 
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Standard Pacific Type Locomotive with Vestibule Cab; Canadian Pacific. 


in. in the diameter of the cylinders, and the use of various 
vanadium steel parts in order to obtain the necessary strength 
without increasing the weight. The chief and most evident dif- 
ferences are the use of a vestibule cab and a tender with an 
integral tank and frame. 


ad On account of the intense and prolonged cold often encoun- 


tered in the territory traversed by this railway, the problem of 
protecting the enginemen has always been one of considerable 
moment. Various experiments were made from time to time 
until finally a cab was developed that afforded the crew the de- 
sired protection. This cab, aptly called the vestibule cab, is so 
constructed that the space between the engine and tender is 
completely closed in by a simple, flexible arrangement that af- 
fords constant protection regardless of the relative movement 
between them. 

The cab is built of steel throughout, the top and sides being 
No. 10 I. G. W. steel plates, while the back and front are made 
of 3/16 in. plate. A noticeable feature is the use of round 
corners on the front of the cab. These are not only very strong 
and stiff, but are pleasing to the eye and are in keeping with 
the symmetrical lines of the cab. On account of the elimination 
of the open gangway, access to each side of the cab is provided 
by means of hinged doors located just back of each seat box. 
The door openings are 22 in. x 75 in., and are reinforced with 
1%4 in. x 14 in. angles riveted inside of the cab, while beading, 
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to permit the screw reverse gear reach rod to pass below it. 

In the cab corners, just back of the side doors, are metal 
lockers which take the place of those ordinarily found on the 
tender, but which have the advantage of being located where no 
water can reach them when the tank leaks or overflows. As the 
space known as the shoveling deck is entirely enclosed, passage 
from the cab to the tender is possible only through the coal 
gates or through the sliding window provided for that purpose 
in the back of the cab. These windows are made large enough 
for a man to go through them and are located slightly above 
the top level of the tender. The back window on the right side 
of the cab is reached by two metal steps, which are hinged to 
the locker on that side, and can be turned up and held out of 
the way by small catches. Two handholds are provided, one 
inside the cab, fastened to the top of the locker, and the other 
just outside and fastened over the window. 

Around the edge of the opening in the back of the cab is 
riveted a 5/16 in. diaphragm ring, or rubbing plate, similar in 
appearance to the diaphragm ring on vestibule coaches, except 
that it is much wider and heavier. Another ring of the same 
contour is held against the one riveted to the cab by means 
of four plungers. These plungers are enclosed in pipe cylin- 
ders screwed in cast steel guides, which in turn are riveted 
to the front plates of the tank. Around each plunger is a coil 
spring to force them forward and keep the two diaphragm 
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rings in contact. A 3/16 in. plate with an opening cut out to 
correspond to the opening in the tender coal space is riveted 
to the tender diaphragm ring. To this plate are hinged, at 
right angles, two 3/16 in. vertical plates, which are held by 
means of springs, four to each plate, against the walls of the 
tender that form the entrance to the coal space. These plates 
are supported by a specially designed hinge that permits a cer- 
tain amount of lateral movement when the engine is rounding 
a curve. 

The entire arrangement allows of any regular movement be- 
tween the engine and the tender, and yet keeps the diaphragm 
rings against each other and the space in the vestibule enclosed. 
The top is closed and made weather proof by means of a cover 
plate riveted to the tender diaphragm plate. This cover plate 
slides over another plate which forms the top of the entrance 
to the tender coal space. With the tender full of coal, the open- 


Vestibule Cab and Front End of Tender. 


ing through the coal gates is closed and can be kept so by means 
of the coal pushers with which the tenders are equipped. 

That these vestibule cabs are fulfilling all expectations is 
evinced by the fact that at the present time 9 of them are 
in service, and others are under construction or have been speci- 
fied for new locomotives. 

The tenders of these locomotives have a coal capacity of 12 
tons and a water capacity of 5,000 imperial gallons (equivalent 
to slightly more than 6,000 U. S. gallons) and are constructed 
in such a way that the necessity of the ordinary tender under- 
frame is eliminated, the bottom of the tank itself taking the 
place of the usual underframe. In this design even the use of 
side sills is unnecessary as the tank is entirely self supporting. 

The whole tank is built up with the center sills as its foun- 
dation. These sills consist of two 13 in. 37 lb. channels, placed 
back to back and spaced 26 in. apart, with a Y in. top cover 
plate 42 in. wide. This cover plate extends the full length of the 
sills. The bottom of the tank, consisting of three 34 in. plates, 
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butt jointed, is riveted to and made integral with the top cover 
plate and center sills. To the bottom of the center sills another 
1 in. plate is riveted. In this manner the foundation of the 
tank is an exceedingly stiff and strong box girder. The sides 
and back are constructed of % in. plate, in the ordinary man- 
ner, the front walls being made of 5/16 in. plate. The sides 


are supported and held together by 14 in. plate stays, some of 
which are the full height of the tank for its full width, passage 
for the water being provided either by holes or by the top and 


Rear of Cab and Arrangement of Ccal Gates; Canadian Pacific. 


bottom corners of the plates being cut away. These lateral 
stay plates are also riveted to angles or tees, which are in turn 
riveted to the bottom of the tank. Between some of these 
lateral stays and supporting plates are 1⁄4 in. plate gussets. 
Their size and method of fastening to the tank side and bottom 
is clearly shown in the illustration. Vertical 1⁄4 in. tie plates 
form a dividing wall along the center line of the tank. These 
plates are cut so that the water can pass through or around 
them and are riveted to angles on the lateral plates. All these 
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Effect of a Collision on the New Design of Canadian Pacific Tender. 


plates and gussets serve the double purpose of supports and 
swash plates. 

The tender male center castings are fastened directly to the 
box girder center sills and have cast steel side bearer brackets 
on each side. These brackets are riveted to the center sills and 
to the tank bottom, and are so located in each case that they are 
directly beneath one of the lateral stays and supporting plates 
in order to get the benefit of its resistance when the side bear- 
ings come into action. The advantages of this design of tank 
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are in the fact that it is easy to construct, is stiff and strong, and 
is a guarantee against any trouble that might be experienced 
due to the cistern moving on its frame. 

These assertions are borne out by one of the illustrations 
which shows the rear of a tender of this type that was in serv- 
ice behind a large and heavy freight engine in a butting col- 
lision. In this case the speed of the trains was very close to 30 
miles an hour. It is reasonable to believe that had the usual 
style of tender, with the tank placed on top of the underframe, 
been in use, the tank would have slid forward into the engine 
cab doing great damage. In this instance the cab was injured 
but little, a few of the plates being slightly bent, the entire shock 
being absorbed by the front of the engine and the rear of the 
tender. 

The tenders are equipped with air operated coal pushers hav- 
ing two air cylinders, one on each side, with centers 29 in. apart. 
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Weight in working Order ...oooommocoroooooncincorssiós eassa e 224,900. lbs, 
Weight on Ariens’ ss isa 0551005 0092 SNe E EE E A e ose Bete 147,000 Ibs. 
Weirton’ leading TOC ie sakes or UI bh Re aa aS 41,000 lbs. 
Weight on Crete TFUCk CS eras aa Ea ARES 36,500 lbs. 
Weight of engine and tender in working order.....ooooomomoo.. 361,000 Ibs. 
Wheel hase, AVI a dt E ASIA 13 ft. Oin. 
Wheel base, total, engiN€....ooooomocoococmmormomrmms..m.ooo... 33: ftii; 
Wheel base, engine: and ténder. sesse renia ieena rima D At. 10: in. 

Cylinders. 
Cylindert; Kid» ¿aos 3h 6 Roto e ARA AR AIRES Simple 
Cylinders, diameter and stroke.............0o<0.........224 in. x 28 in. 
UNO MEL ea AE AA O ER DA RA ae ee Piston 
Valve, diametër eva airada AAA A 11 in. 
Valve, greatest C6606) sein naran a TARA EIA ER 6/4 in. 
Valves onti de TDi cri ro USA rae 15/16 in. 
Valve; maide CIORFADCE ¿ara irreal es AE 'g in. 
Valve, lead APARATO cad”. EY: in. 
Type of valve gear: sranna s vices abs ca E aa a Walschaert 

Wheels. 
Wheels, driving, diameter over tifrCS.....ss.esessesesresesreseerres 75 im. 
Wheels, driving, thickness of tiTOS.....ooooooomoooncararnasanasr.. 3% in. 
Driving wheel journal, main, diameter ard length.......... 9% in. x 12 in. 
Driving wheel journal, others, diameter ard length........... 9 in. x 12 in. 
Engine truck wheels, diameter.......... «oo ooooooororranarnans.» in. 
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Vestibule Cab for Pacific Type Locomotives on the Canadian Pacific. 


The back corners of the tank are curved, which improves the 
appearance and prevents coal and dirt from accumulating on the 
top of the tank. The trucks in use are the standard tender 
pedestal type which give excellent service under the most exact- 
ing conditions. 

The general appearance of these locomotives is striking. All 
piping clamped below the running board is concealed by a 
scarfing that extends back under the cab and is broadened out 
to make a support for the cab steps. The motion work is com- 
pact and the most noticeable feature is the location of the 
crosshead arm, union link and combination lever. These are 
all placed inside the guides. The appearance of these loco- 
motives is in direct keeping with their excellent performance. 
The main driving axle, main crank pin, piston rod and front 
frame rails are of vanadium steel. 

The general dimensions and weights are as follows: 


Gage Pay Or ae ee ne ee We IA es ee ese ee AAA 4 ft. g! Y in. 
pn gt a EN SPE ds o RAILS ES TACA Passenger 
Paeh ALE AA aia eee Bituminous coal 


Engine DUE Journalnr: ona iraan undp ae vinke arcuate Risle earew.e 6 30.2%: Lim 
'Rramg truek WHEEIS, diameter: ir ed wR cra a date 45 in. 
Trama POL SOWTNRIK n: ¿porn tte 7 in. x 14 in. 
Bo iler 
Poner UNS <A a Extended w agon top 
Boiler, working PEESSUTE e EIA WOIE RS 200 Ibs. 
Boer, outside diametersof first Tira ci rad a 67 33 in. 
oiler, Outside drameter Wome Courses iii 75% in. 
Firebox, length and width, inside............. 7 ft. 10'§ in. x 5 ft. 925 in. 
Firebox, Dilated, TINCEDESS can bie see de in. and 15 in. 
Firebox, water PAE. vo. o osser ¿219 in. front, se in. back, 415 in. side 
Tubes, number and outside diameter............... 182 in.; 175— 2'4 in. 
Flues, number and outside diameter. niso coran as vas ee In, 
Tubes, MELKDESS.-ADO MELT AN arar dr No. pi DIEW, a iron 
Flues, thickness, and materialei s aT beas ede & Be W asteel 
Lera over tube Shet aas era raid 19 ft. 6 in. 
O A AO EN AA AS SOY A 
Heating SUTTUCOS: DYEDOM sic rr es A 175 sq, ft. 
OCA), VERAS AUTE RA Sa a a Me 2,945 sq. ‘ft. 
SONerhesHag  sarlace Anido ROA AO eae 339 sq. ft. 
Grate ALEDO A a a OE 45.6 sq. ft. 
SUpPCYRCRET: TADO muni ca Sarde pans Gs ia a NS Vaughan— Horsey 
Contes of Doner aboye Can) sora eante ran in 9 ft. 4 in. 
Tender 
TEndEr wheels, AMI iaa AE 3614 in. 
Tender journals, diameter and lergth.... ssaa sce sca cence eu in. x 10 in. 
Water WADA Zar RAS eG cals dr HS 5,000 imp. gals. 
Chal Capacity (15 22S A A TSS) Dore SEOs Pao 12 tons 
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LOCOMOTIVE DECK SHIELDS 


BY WALTER R. HEDEMAN. 


The shields described are designed to prevent the loss of coal 
through the large openings in the firing decks of locomotives, 
and through the openings between the engine and tender. While 
these openings are necessary for grate shaker brackets, levers, 
injector feed and overflow pipes, ash-pan blower pipe, etc., the 
loss of coal through them is considerable and amounts to as 


Qpenings for Stub Levers 
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Cover fo be Removed when Shaking Grates, 
glut out for Ash Ran Blower 


Sheet Iron 


. Y 
6 Strap Hinge fastened to Deck 
Fig. 1—Early Types of Deck Shields. 


much as one and one-half to two bushels of coal each trip on 
large locomotives in through freight and passenger service. This 
coai lodges on the foot plate casting, and when this is full it 
falls to the right of way. When the engine arrives at the ash pit 
the wasted coal on top of the casting is raked off into the pit and 
lost. A bushel of soft coal weighs 76 lbs. and if only 50 lbs. a 
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back head of the boiler. The chief objection to it is that the 
fireman may feel that it is in the way and throw it off the en- 
gine. Another objection is that it does not extend far enough 
across the deck to cover the openings for pipes on each side 
of the grate shaker brackets. Both the types shown in Fig. 2 
are suitable for locomotives which have the firing deck inside 
the cab. The lower one is an improvement over the first one 
described, in that it extends the full width of the firing deck, and 
is fastened to it by hinges. When the fireman wishes to shake 
the grates, he throws the shield back and stands on it while 
using the shaker lever. It is not easy for the fireman to throw 
this shield away unless he deliberately breaks it from its 
fastenings. f l 

From the foregoing it would seem that the best shield would 
be one which could be fastened rigidly in position and would 
not have to be moved when it is necessary to shake the grates. 
The shield shown in Fig. 2 meets these conditions admirably, 
and, in the writer’s opinion, is the best type of shield yet de- 
vised. With it there can be no accumulation of coal around 
the grate shaker stub levers, and this in itself will induce the 
firemen to shake the grates more frequently than he would if 
thcre were a mass of coal clogging the levers, making them 
practically immovable. This shield is made of % in. iron and is 
fitted close to the back head of the boiler. Two separate pieces 
form the sides, each being fastened to the shield proper with 
two 14 in. bolts. Three pieces of 4 in. x 1% in. x 1% in. angle. 
14 in. long, are attached to the bottom of the shield, and the 
lower flanges are attached to the large angle supporting the deck, 
with three % in. bolts. Slots are cut in the shield for the shaker 
stub levers to extend through. These slots are male 1% in. wider 
than the thickness of the stub levers, and of such a length as to 


Fig. 2—Deck Shield for Locomotive with Firing Deck Inside of Cab. 


day are saved on each of 1,000 locomotives it will amount to 
25 tons of coal a day. There is no doubt that without the firing 
deck shield the loss of coal on locomotives of our large trunk 
lines is from 25 to 50 tons a day. 

The first shield which came to the writer’s attention is the 
upper one shown in Fig. 1. It is nothing more than a simple 
triangular shaped box, with slots for the grate shaker stub 
levers, and is placed over the grate shaker brackets against the 


permit full movement of the stub when the fireman shakes the 
grates. The cast steel or malleable iron latch covers this slot when 
the grates are stationary. The latch pivots on a pin, and the cen- 
ter of the pivot hole is 5% in. off the center line of the stub lever. 
This is done to keep the latch against the stub lever and prevent 
it from moving. The top of the shield must be inclined at a 
sufficient angle to insure the coal rolling off. All the coal will 
then accumulate at back of shield on the clear floor, and it is 
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comparatively easy for the fireman to shovel it up. The cab 
deck can be cut away from the edge of the shield to the back 
head of the boiler; and the grate shaker brackets do not need 
any stub lever latches, as the stubs are held by the latches on 
top of the shield. If any washout plugs are covered up, it is 
easy to move the shield by taking out the three 14 in. bolts se- 
curing it to the cab deck. Openings sufficiently large to permit 
all piping to pass through the shield are cut in it, and pipe collars 
like those shown in the illustration are made to fit neatly around 
each pipe. These shields will also help to keep the cabs warm 
in the winter. 

The latch used with the shield has the jaws cut at a right angle 
with the bottom of the latch. This is because the stub levers 
come through the top of the shield at this angle. Another ar- 
rangement of latch has the jaws cut at a sharp angle to ac- 
commodate stubs which do not come through the shield at a 
right angle. In this case if the shield had been set at a right 
angle to the stub levers, the top would have been so flat that the 
coal would not roll off. The stub levers must extend far enough 
through the shield ta permit of the application of the shaking 
lever without moving the latch. The stub lever latches do not all 
move in the same direction, like those shown in Fig. 2, because 
of the closeness of the stub levers; and in such cases it is neces- 
sary to make right and left hand patterns for the latches. The 
shiclds are made to extend from the back head of the boiler to 


Detail of Middle Section of Shield. 


Fig. 3—Deck Shield for Locomotive with Lever Stubs Below the 
Deck. 


the cdge of the door opening in the deck for accession to the 
drop grate lever. 

Un engines which have shaker levers below the cab deck, a 
shield such as the one shown in Fig. 3 can be used with excel- 
lent results. This shield is made in three sections, as the deck 
openings extend so close to the back head that it is necessary to 
make the middle section of the shield more shallow than the side 
sections, in order not to cover up the doors in the deck. It will 
be noted that a different arrangement of latching is used in this 
case. This is because the stub levers are entirely below the deck 
flooring. The latch 1s hinged to the under side of the deck, and 
a catch is fastened to the stub lever in which the latch engages. 
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The lug on the hinge end of the latch is to prevent its falling 
down out of the fireman’s reach. 

For deckless locomotives, or those where the fireman stands 
on the tender when firing, another type of shield is necessary. 
An arrangement for engines with the Wooten type of firebox 
is shown in Fig. 4. This shield extends the full width of the 
back head, and is fastened to it with five wrought iron brackets. 
The apron is fastened to the lower part of the shield by hinges. 
It will be noted that the apron extends under the shield 1 in. 
and has the inner edge flared up. With this arrangement it is 
practically impossible for any loss of coal between the engine 
and tender, as all coal dropped by the fireman in firing will find 


Fig. 4—Deck Shield for Lccomotive with Wootten Type Boiler. 


its way back to the apron, and can very easily be shoveled into 
the firebox from there. The latches used with this shield are 
entirely different from those previously described, in that they 
are hinged to the shield instead of being pivoted to it. This 
style of latch is necessary on account of there being so many 
stub levers close together, so that there is not room to use the 
pivoted latch. The fireman’s step from the tender to the running 
board is fastened to the shield, but must be located so as to clear 
the fire door operating mechanism. 

That these shields effect a considerable saving is evidenced by 
the fact that they are being put on one thousand locomotives on 
the Baltimore & Ohio system and, will eventually be applied to 
all of them. 


Coat SAVING ON THE LEHIGH VALLEY.—The effect of the educa- 
tional campaign among the firemen on the Lehigh Valley is bear- 
ing concrete results, and the records for the last six months of 
the year 1912 showed a net decrease of 5 per cent. in the amount 
of coal used per ton-mile as compared with the same period of 
the previous year. 


New LINE FOR INptA.—The Indian railway board has accorded 
its sanction to a survey being carried out by the Bombay, Baroda 
& Central India Railway for a line on the 5 ft. 6 in. gage from 
Gangapur, on the Nagda-Wertha section of the Bombay, Baroda 
& Central India Railway, to Luni, on the Jodhpur-Bikaner Rail- 
way, a distance of about 260 miles. 


Soutu AUSTRALIAN RatLways.—Railways were early in start- 
ing in South Australia, the first one, between Adelaide and 
Port Adelaide, being opened in 1856, with the Victorian gage 
of 5 ft. 3 in., which was continued on the main lines connecting 
with Victoria, and extending northwards from Adelaide as far 
as Terowie. The state later adopted the 3 ft. 6 in. gage. 


FORMS FOR LOCOMOTIVE OPERATION AND COST 


Comprehensive Office Records That Give a 
True Index of Shop and Roundhouse Conditions 


BY A. V. HECKMAN 


The value of a locomotive from the standpoint of service 
or efficiency has been very fully worked out, and it is further 
definitely known what the average design is capable of pro- 
ducing after the designers have been furnished with data as 
to the grades, alinement, allowable weights, service, etc. 
There are some roads on which it would seem economical 
to consider larger units and larger and more powerful de- 
signs, while on others the density of traffic suggests the 
adherence to accepted types and capacities. On the latter 
roads efforts might be directed to the consideration of re- 
fnements of operation for further economies. In either 
event, though possibly more definite in the latter case, there 
becomes necessary an analysis of details of the cost of main- 
tenance which a systematic record will greatly simplify. 

The primary object of the compilation of any such data 
would necessarily be to show concisely the sources of ex- 
pense, and in such a way that the officer in charge might be 
able, in the least amount of time, to secure a comprehensive 
idea of the entire situation and obtain a fair knowledge of 
comparisons of costs of operation in a sufficiently tangible 
shape to allow him to readily make his deductions and in- 
cidentally direct any further research in a general way, or 
along any particular lines he might desire. In other words, 
it is the measure of what is transpiring that must be definitely 
known before intelligent and effective steps towards future 
improvement may be most profitably conducted. It is 
obvious that when an officer has data before him in com- 
plete form enabling him to place his finger on leakages or 
on certam avenues of expenses which are apparently getting 
out of line, not only is a great deal of time saved, but deduc- 
tions must necessarily be more accurate and, if the further 
work is effective, economy must follow. 

In considering locomotive maintenance we find in the final 
cost not only the actual labor and material expended, but 
credits for scrap and other accounts, besides further adjust- 
ments which are usually made after the accounts reach the 
comptroller. There is nothing more confusing than review- 
ing such data when large uncontrollable adjustments are 
known to exist. The exclusion of such charges is manifestly 
the first requirement in any analysis in order to reduce the 
data to amounts more readily explainable from the shop 
records. 

Take the material account for locomotive repairs alone, 
with the idea of following it through before the adjustments 
are made. It is obvious this can best be done by getting a 
report from the shops at the end of the month showing the 
total cost of material used on locomotives. Posting this in- 
formation by shops it can be readily seen how the items are 
running and it will make possible a comparison for similar 
items for other periods. By the transmission of this data 
to the foreman and sub-foreman, showing them in detail the 
total amounts they are actually spending per month, they are 
enabled to check their daily issues which are furnished them 
currently. 

Interest in the use of material can be stimulated by the 
daily issue of memoranda statements showing each individual 
foreman what his department has drawn. Closely checking 
the daily expenditures in turn stimulates the checking of 
reports and encourages suggestions for alterations in the 
design of parts failing in service, adding still further to 
economy in the aggregate cost of maintenance. A tabulation 
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of such parts failing in service can be kept in such a way 
that it, like the expense figures, will quickly suggest what 
remedies might be speedily and profitably applied. 

In the same way records posted monthly showing the total 
number flues renewed, the amount of metallic packing con- 
sumed, water gage glasses used, and several other items, 
enables those directly responsible to easily see how the con- 
sumption is running, which might or might not also suggest 
remedies or controlment of leakages. Comprehensive state- 
ments showing the parts failing in service, total material used, 
and the separation of the details, as well as a monthly record 
of the service of flues, tires, broken frames, cylinders, firebox 
sheets, etc., as will be hereafter referred to, enables the office 
force to show, and in a concise way, the exact items in- 
fuencing the net cost. 

The cost of labor entering into locomotive maintenance 
must, of course, be closely checked and while this can be 
done in a general way, it is necessary to separate or to keep 
a record as much in detail as possible to better illustrate 
what might be done to bring about improved results. By 
keeping a separate monthly statement showing the expense 
chargeable to boiler work, and at the same time running 
records showing the labor expense in other directions, such 
as boiler washing, etc., as well as information showing the 
number and per cent. of engines leaking on arrival at ter- 
minals, a complete record is at hand to show the main items 
entering in the tinal cost. In addition it helps to furnish a 
better idea of the physical condition of the power. 

There are other accounts, aside from locomotive main- 
tenance, of equal interest and none the less important, a 
principal one being the item of handling engines. This is an 
expenditure for which the railroads get practically no return. 
The labor spent in turning an engine can properly be termed 
non-producing, since the time so expended, outside of actual 
repair work does not put the engine in any better physical 
condition. Still it must be done. It is not, however, the in- 
tention to refer to this particular phase of the subject. On 
the contrary an attempt is only being made to analyze special 
records of some of the important items of cost and operation 
expressed under the head of performance of engines, as will 
be hereafter explained. 

The number of flues renewed in engines is a prominent 
item contributing to the cost of locomotive repairs, and a 
record of this posted by shops, with a similar record show- 
ing the number of lineal feet of such material purchased gives 
exact knowledge of the conditions in this particular. Being 
able to also see from the records, either monthly or weekly, 
the number of sets of tires turned or renewed, also assists in 
following another important amount entering the main- 
tenance figures. 

In the absence of records to show running as well as class- 
ified repairs chargeable to individual locomotives. a close 
analysis can be made of the classified repairs, which figure in 
the total is subtracted from the net figure, which will repre- 
sent the running repairs as a total for all engines. The cost 
of running repairs is not calculated for individual engines 
principally on account of the difficulty of getting accurate in- 
formation. Besides it has been claimed that to a great extent 
the character of running repairs is much the same and that 
no real information of value is obtained from the records 
showing the cost of turning engines. 
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Leaving fur the moment the cost of labor and material the 
desire would be to show concisely what work is being done 
on engines in the way of classified repairs, the service ob- 
tained from various items on a mileage basis, or however 
it is desired to show the figures for comparison. To be able 
to analyze the service of such parts of an engine as the flues, 
tires, frames, cylinders, firebox sheets, etc., it is obviously 
necessary that the records be arranged on that basis. On 
account of the volume of such work on a large road the 
records covering the data have to be carried out in a sys- 
tematic way. This can be readily accomplished by the use 
of certain symbols or nomenclature, and to cover this par- 
ticular phase of the office record a classification of repairs is 
used of such a character as to give a fairly complete idea of 
the magnitude of the work. 

Some critics have pointed out the futility of keeping even 
such important records, the theory being that it is more 
economical to work up such data when necessary, or when 
wanted, rather than to keep it currently. In most cases, 
however, the author believes such data is of the greatest 
value when it is kept currently. Often times a classification, 
unless it is very simple in its form, impresses the average 
shop man and sometimes the officer, as unnecessary. In the 
absence of fairly complete symbols to indicate the character 
of repairs the object of brevity is often defeated by the un- 
necessary use of written explanations, sometimes covering 
several lines to illustrate what might quite as well be covered 
by symbols. 

A classification of repairs may be built up without di- 
gressing far from the old conventional symbols; vis. 1, 2 and 
3, which have been generally used to represent heavy repairs, 
firebox work and general overhauling. By going a step 
further, however, and employing certain suggestive prefixes 
and suffixes to represent the renewal or repairs of most of 
the important parts, those of interest in the analysis of the 
records can be taken care of. Such a classification is as 
tollows: 

What is known as No. 1 repairs covers rebuilding of the 
engine. No. 2, which under the former classification refers 
to firebox renewals, is used as the initial figure indicating that 
class of repairs, but in order to show the number of firebox 
sheets renewed, be it one, two, three or four, the letter and 
fiyure S-1, S-2, S-3 and S-4 are attached to the initial figure 2, 
representing respectively the number of sheets renewed. 
When the entire firebox is renewed it naturally brings it back 
to the initial figure 2. No. 3 is used to represent a general 
overhauling, carrying with it a full set of flues, tires, heavy 
repairs to machinery and firebox patch work, the same as the 
old classification, and much the same as is generally used 
throughout the country. No. 4 covers medium heavy repairs 
or renewals to machinery, boiler, etc., and No. 5 refers to 
light repairs to machinery, etc., or work too heavy to be 
classed as ordinary roundhouse or 24-hour repairs. 

Around these five original figures are built up a series of 
pretixes and suffixes which materially assist in showing the 
repairs or renewals of certain parts. For instance, the pre- 
fix I is used with class 4 and 5 repairs to represent the re- 
newal of an entire set of flues, and this prefix is only used 
with these two classes of repairs, because when classes 1, 2 
and 3 are used, they carry with them the renewal of a set of 
flues. Prefix A is added to represent any accident to the 
engine, comprising the failure of any part of the machinery 
including damage on account of low water. This prefix is 
used with all classes of repairs. Prefix B is added to any of 
the classifications to represent the welding or repairing of 
one or more broken frames and prefix W to represent repairs 
on account of wrecks, collisions and derailments. 

Sufix F represents the renewal of a front flue sheet and 
this is added to any class of repairs, except No. 1. Suffix T 
represents the renewal or turning of an entire set of tires, 
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but this is used only with class 4 and 5 repairs, since repairs 
under classifications 1, 2 and 3, carry with them a set of tires. 
Suffix C is added to any of the classifications, except No. 1, 
to cover the renewal of one cylinder and suffix E is used in 
the same way to represent the renewal of two cylinders. 
This latter letter may be termed the evolution of two C’s, still 
remaining a rather suggestive symbol for the repairs it in- 
dicates. Where cylinders on Mallet engines are renewed, 
and there are more than two applied, the symbols CE are 
used to represent three cylinders and EE to cover four 
cylinders renewed. 

In addition to the prefixes and suffixes mentioned, the total 
number of flues renewed, where it is less than a full set, are 
shown with the class of repairs given the engine. Full sets 
are taken care of by prefix 1 as above referred to and under 
class 1, 2 and 3 repairs. The strict adherence to the classi- 
fication symbols to describe the amount of work done, makes 
the use of any monetary basis unnecessary, besides the sym- 
bols will show very closely the items entering the class of 
repairs, which is the information desired, whereas the mone- 
tary plan or any such limit to indicate the class of repairs 
vitiates the principal reason for the classification of the work. 

By the use of this classification the shop can send in a 
weekly schedule of engines undergoing repairs, as well as 
those to be turned out during the succeeding week, showing 
briefly opposite each engine number the class of repairs it is 
receiving. A schedule thus prepared gives the officer in 
charge an opportunity to readily see, from week to week, or 
for any period desired, not only the number of fireboxes 
under repairs or completed, but the number of sheets as 
well, in addition to the number of flues applied during the 
week the number of engines in shop for broken frames, sets 
of tires, cylinders, wreck and accident repairs, front flue 
sheets, etc. | 

The traveling engineer, after checking with the roundhouse 
foreman, is also able by the use of this classification to show 
on his monthly report of condition of power the engines he 
regards as candidates for the shop, as well as the probable 
service those soon «o be shopped might give. In order to 
have this information prepared in such a way as to be of the 
most benefit the report from the traveling engineer is gone 
over after it reaches the division office and all engines shown 
thereon as candidates for the shop are posted on a separate 
sheet with the repairs required and the mileage they have 
made since the last repairs. The sheet known as an, “Abstract 
of the traveling engineer's report.” is immediately returned 
to him. also to the roundhouse foreman so that they can 
readily see what engines have been marked as candidates 
for the shop and the mileage they have made, either as a 
whole. or the mileage for tires, flues, fireboxes, etc. This 
gives all concerned a very good idea of the probable work 
ahead for the next month and at the same time indicates the 
engines requiring the closest attention, as well as those which 
for some reason have made comparatively low mileage. 

Going back again to the office records. As the usual 
reports are sent in by the. shops monthly showing the engines 
turned out after receiving classified repairs, with the repairs 
shown under the symbols in use, the next step is the posting 
of such data on a card record in the office, which card carries 
the headings shown in Fig. 1. 

There is one of these cards for each individual engine and 
the information under the various headings is posted monthly, 
or as the engine receives classified repairs. In the first 
column is shown the month and year beginning with the time 
the engine is received new from the builders and in the next 
column the monthly mileage. These two columns and the 
third in which the monthly mileage is accumulated are posted 
each month. When an engine receives classified repairs, all 
the necessary data called for on the card under this heading 
is posted. 
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The mileage in the third column is accumulated until the 
engine is credited with a class 4 or heavier repairs. When 
such repairs are entered on the card the mileage in the third 
column is stopped and started new, accumulating until the 
next class 4 or heavier repairs is recorded, when it is again 
closed, and so on. In this way the card will show at a glance 
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in the preceding column are always included. Under flue 
mileage is posted the number of flues renewed and this added 
to the previous total is shown in the next column, giving the 
total number of flues renewed to date. This total is then 
divided into the total mileage made by the engine to date, 
which gives the miles run per flue renewed, or in other words 


COST OF CLASSIFIED REPAIRS 


DATE OWT 
CLASS LABOR 
SHOP 


Fig. 1—Record of Cost of Repairs for Individual Locomotives. 


the mileage each individual engine is making between general 
overhauling or between class 4 repairs. From this card the 
roundhouse sheet, or abstract of the traveling engineer's report, 
above referred to, or the mileage information for each engine 
can be very readily posted. From this card also the mileage 
between the renewal of any of the parts covered by the prefixes 
and suffixes can be quickly figured out by simply taking the 
mileage between the desired dates or periods. 

After the card record is posted for one month, the record 
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the number of miles made by each flue repieced or reset. 
In the next column is shown the number of flues previously 
renewed. If a part set, the total number is shown and if a 
full set the word, all, is used. In the next column is shown 
the number of flues renewed for the particular class of re- 
pairs being carried through. Next is shown the mileage 
between the two figures representing flues, just referred to. 
If the engine has received a full set of flues the mileage under 
that heading is computed from the card and entered. After 
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Fig. 2—Detalled Record of Mileage for Individual Locomotives. 


is partly transferred to a tracing which gives the information 
almost the same as on the card except that it more clearly 
shows the mileage made between flues, tires, etc., without 
figuring it from the card record. The tracing, of which there 
is one for each engine is made up of the headings given in Fig. 2, 
and is ruled to last approximately ten years. 

This tracing, which is posted only as classified repai¥s are 
entered on the card record, is made by transferring to the 
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this the column calling for tire mileage is posted. If tires 
were renewed or turned the record is posted to show the 
mileage made since the last time tires were turned or re- 
newed. The last two columns show the division on which 
the engine has been running, record of transfers, also the 
class of service in which the engine has been used prior to coming 
to the shop. 

It will be seen that by glancing down the various columns, 
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Fig. 3—Record for All Locomotives in Each Class. 


first three columns on the tracing, the month and year, class 
of repairs and total cost. The column headed, intermediate 
mileage, is used only to show the mileage between class 5 
repairs, since the next column covers the mileage made be- 
tween class 4 or heavier repairs. In this the mileage figures 


the mileage made by the several items mentioned can be very 
easily ascertained, and if any one item shows a poor per- 
formance, or the engine generally is making low mileage on 
tires or Hues, blue prints are sent out to the traveling en- 
gineer and the roundhouse foremen for their information. 
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Another record in tracing form is posted after the in- 
dividual tracings are finished, which consolidates all the in- 
formation by classes of engines, there being one tracing for 
each class. On these tracings the information is again posted 
from the cards as well as the individual tracings. The trac- 
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Flg. 4—Record of Mileage of Superheaters. 


ings carrying the consolidated information are made up of 
the headings shown in Fig. 3. 


The first four columns are self explanatory, as they simply 
cover the month and year, total number of engines in the class, 
their total monthly mileage, and the mileage accumulated for 
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total in the next column giving for each class of engines a 
grand total number of flues renewed to date. The total num- 
ber of flues renewed divided into the total mileage of all en- 
gines, as it appears towards the forward part of the sheet, 
gives the miles run per flue renewed for all the engines in 
the particular class. The average mileage between full sets of 
flues renewed is computed in the same manner as the average 
mileage for frames, cylinders, etc. The average mileage be- 
tween tire turnings or renewals, is also posted in the same 
manner. 

Following this is the mileage of firebox sheet renewals. Under 
this heading is entered monthly the number of renewals of each 
kind of firebox sheet and the total number of engines receiving 
firebox sheet renewals, or entire fireboxes. By dividing the 
number of engines receiving firebox sheet renewals into the 
mileage made between such renewals on engines receiving such 
repairs, gives the average mileage between firebox sheet re- 
newals. 

For some of the modern power equipped with superheaters 
a record of the renewal of superheater steam and fire tubes is 
posted, as well as the mileage made by such parts, and this is 
shown in addition to the other information referred to. This 
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Fig. 5—Headings on Sheets for Mallet Locomotives. 


all engines in each class. Under the heading, “Record ' of classi- 
fied repairs,’ the repairs received by all engines is entered 
monthly, and the total cost of such repairs accumulated so 
that the last figure in the column represents the total cost of 
classified repairs for the particular class of engines to date. 
The average mileage between class 4 or heavier repairs is 
worked up from the card record by taking the total number 
of engines receiving such repairs each month and dividing it 
into the total mileage made between such repairs by the en- 
gines receiving class 4 or heavier repairs. Columns A and W 
show the number of accident and wreck repairs monthly. The 
frame mileage is worked up to show the average mileage made 
by each engine between welding of broken frames. This is 
easily posted from the card record by following the prefix B 
as it appears on the card. The average mileage between frame 
breakages is obtained in the same manner as the average mile- 
age between class 4 repairs. 

In the same way the average mileage for each cylinder re- 
newed is posted. Following this are columns for the flue mileage, 
and, as will be seen from the headings, the record shows monthly 
the total number of full or part sets, and the grand total number 
of flues renewed. This latter figure is then added to the last 


to stokers, 


data is carried under the headings on the tracings shown in 
Fig. 4. 

It is recognized that Mallet locomotives are very expensive 
pieces of machinery, and therefore in order to obtain the great- 
est economy in repairs to such power, complete and accurate 
data must be kept to show the cost of repairs, service per- 
formed, etc. In order to enable a close tab being kept on the 
operation of such power a more elaborate blue print record 
is made, embracing several additional details, such as repairs 
brick arches, running repairs to the engines, etc. 
This is in addition to the other information shown for other 
classes of engines. In this way not only is the cost per hun- 
dred miles shown on the print, but other information relating 
to mileage of flues, cylinders, frames welded, tires, firebox 
sheets, etc., can be found, giving a complete record of the 
performance of this power. The headings on the tracing 
covering Mallet engines are given in Fig. 5. 

As it is quite logical that the larger power requires more 
time for despatching some valuable data is compiled monthly 
showing the number of days such engines are in the hands of 
the motive power and the transportation departments respect- 
ively, the number of failures monthly and the miles run per 
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failure. A sample of the tracing used for such information is 
shown in Fig. 6. 

There are necessarily other details taken care of in supple- 
mentary records, but they are of less importance. The above, 
however, will give a good idea of the essential portions of the 
records as they are compiled for the information of the officer 
in charge. 

The idea might be gathered that any such system of records 
is voluminous and possibly unnecessarily elaborate, yet at the 
same time the information shown therein is valuable and serves 
the purpose intended. If certain engines are not making rela- 
tively good mileage on tires, flues, or other parts, the record 


will serve to direct attention to such features which should be 


cared for in order to improve, not only the service, but the 
economy as well. Where low mileage figures appear for cer- 
tain engines running in service where better mileage is being 
given by others, the disparity indicates that the work 1s probably 
not being taken care of unless it can be explained by some legiti- 
mate reason which an investigation might develop. Here is 
where the traveling engineer can lend valuable assistance by 
closely following the performance of the engines on the road 
and the way they are handled by the crews, incidentally indi- 
cating to the shop what might be quickly and effectively done 
to bring up the mileage to better compare with other engines 
working in similar service and under approximately similar 
conditions. 
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the usual way. The bottom of the upper drum comes above 
the level of the tubes in the barrel and the back tube sheet is 
riveted to the shell. 

After two years of uninterrupted service of these boilers, 


Fig. 1—Location of 
Bulges on Water 
Tubes. 


Fig. 2—Relation of the Water Level to 
the Top of the Tubes in 
Brotan Boiler. 


J. Noltein, administrator of the Moscow-Riazan-Kazan, reported 
that during this time two serious defects had developed in the 
boiler, both of which have been corrected. One of these was 
the development of small bulges or bagging on the outside 
of the water tubes, and the other was the leaking between the 
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Fig. 6—Record of the Amount of Time Required for Running Repalrs, Despatching, Etc. 


To keep a complete set of records for locomotives to show 
the essential details of interest, or at least to keep records 
to show the data officers in charge so often ask. for, is not a 
difficult task, provided sufficient pains are taken to system- 
atize a plan for gathering together the details, and the record 
is posted currently. The foregoing is an attempt to describe 
a system of records which has been in actual use for a number 
of years and is apparently convincing in its value notwithstand- 
ing some time is required for its making. The records are 
made to embrace valuable information, and in such a concise 
way that the conclusions are evident. Furthermore they, in 
their complete form, seem to satisfactorily show not only the 
cost of power, but the operation as well, for the various classes 
of engines and their parts. 


SERVICE OF THE BROTAN BOILER 


The Brotan boiler is extensively used on railways in several 
European countries, and particularly on the Moscow-Riazan- 
Kazan of Russia. 
illustrated and described on page 474 of the December, 1910, 
issue of this journal. 

This type of boiler consists of the usual barrel with fire tubes. 
to which is applied a water tube firebox. This firebox is made 
up of a large circular drum at the top which has a direct com- 
munication through one end to the barrel of the boiler, and a 
hollow foundation ring around the bottom which is connected 
at the front end to the bottom of the barrel by one or two out- 
side pipes. Between this foundation ring and the upper drum 
are a series of moderate size tubes formed to the proper shape 
and placed close together so that they form the sides and ends of 
the firebox. The grate bars, brick arch, etc., are installed in 


The latest design used on that railway was ` 


flanges of the sections of the foundation ring. The bulging oi 
the water tubes occurred at different distances from the grate 
up to within 3 or 4 in. of the steam drum. They were usually 
on the visible half of the tubes and generally on the curved 
section as at a a a in Fig. 1. The bulges were from .06 in. to 08 
in. high. The manufacturers of the tubes believed the trouble 
to be due to a local collection of scale and recommended that 
the tubes be thoroughly rapped with pneumatic hammers at fre- 
quent intervals. Mr. Noltein, however, was of the opinion that 
this bulging could not always be attributed to scale, as he had 


Fig. 3—Original Type of Foun- 
dation Ring. 


Fig. 4—Improved Type of Foun- 
dation Ring. 


known these tubes to be heated to redness where there was no 
scale present. In speaking of this he said: 

“In addition to the possibility of a slight deposit of scale af- 
fecting the tubes, we must look to the operation of another 
cause, namely the lack of water in the boiler. It has developed 
in the course of time that the locomotive runners consider that 
the Brotan boiler can sustain a considerable lowering of the wa- 
ter level without injury, and is therefore safe, and it frequently 
happens in service that the surface of the water may come down 
to the points 4 and B in Fig. 2. As the water level lowers, the 
rapidity of the circulation in the tubes will be greatly increased 
and it may under some circumstances happen that there will 
be so rapid a production of steam in each tube due to the loca! 


Marcu, 1913. AMERICAN 


circulation, that the water will be driven away from the inner 
side of the tubes, as at c c c of Fig. 2, by the rising bubbles of 
steam.” The practice of this road is, therefore, to be sure that 
the proper water level is maintained, and also to use care to see 
that no scale collects on the inside of the tubes. 

The difficulty of leaky foundation rings is apparently due to 
the design, which originally was as shown in Fig. 3, the leaking 
taking place at the two side flanges. The change of struc- 
ture to that shown in Fig. 4 entirely corrected the trouble. 

Mr. Noltein states that it must further be recognized that 
the Brotan boiler has another weak point, which in spite of its 
economical operation, does not permit it to appear as quite the 
equal of the cld boiler construction, and that is the difficulty of 
removing the water tubes. This feature causes much delay 
in service. He states further that there is no doubt that the 
boiler tubes and superheater flues show a greater inclination to 
leak in the Brotan boiler than is the case in the ordinary con- 
struction. This seems to be due largely to the fact that both 
tube sheets are riveted to the shell and it has been the practice 
to make the back sheet very thick for the purpose of insuring 
a longer life. In some cases, this sheet has been made of plate 
l in. in thickness. On the latest boilers a 54 in. sheet has been 
specified. and it is expected that this will greatly reduce the 
trouble from leaky tubes. In addition to the thinner tube sheets 
in the latest boilers, the fire tubes are fitted with the Pogany- 
Lahmann corrugated ends and the superheater flues are bent 
about 2 in. out of line before being put in the boiler so as to 
give an increased flexibility. Mr. Noltein says that the greatest 
amount of difficulty from leaky flues has been in the oil burning 
locomotives. This is ascribed to the presence of the brick wall 
which stores up a large amount of heat and remains hot for a 
much longer time than the other parts of the boiler, causing 
an unequal expansion. This, taken in connection with the fact 
that the superheater dampers are closed, ‘shutting off the circu- 
lation of hot air through these flues while it is permitted in the 
tubes is believed to account for part of the difficulty. It was 
found many years ago on this road that when the orders to 
close the stack dampers as soon as the engines were put in the 
engine house, were in effect. the trouble with leaky tubes greatly 
increased, but later when the dampers were left open, the trouble 
largely disappeared. It is felt that the superheater damper oc- 
cupies a similar status and the practice now is to keep these 
dampers open while the engines are in the engine house. 

It is not felt that any of these difficulties are serious enough to 
offset the increased efficiency of this type of boiler and there 
appears to be no inclination on the part of the technical staff to 
discontinue its use. 


EXPERIMENTAL ELECTRIC LOCOMO- 
TIVES IN FRANCE 


Plans have been completed for the electrification of a large 
portion of the Chemin de Fer du Midi, and one section of 
about 24 miles having very steep grades has been worked with 
electricity for the past two years. In electrifying another sec- 
tion of about 281% miles where the grades do not exceed 2.2 
per cent., the average grade being 1.7 per cent., it was decided 
to prepare broad specifications for electric locomotives and 
submit them to the various builders who would be requested 
to prepare their own designs. In response to this, six loco- 
motives from as many builders have been submitted for trial 
and three have been accepted. Fully illustrated descriptions 
of this motive power have appeared in recent issues of the Fn- 
gineer of London, and the following information is taken from 
that source. 

This company has adopted the single phase system and the 
current at the trolley has a pressure of 13,000 volts. The 
specifications require that the locomotive shall be capable of 
starting and hauling a train weighing about 450 tons behind the 
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tender on a 2.4 per cent. grade. With a train weighing about 
310 tons behind the tender the locomotive shall be able to at- 
tain a speed of 25 miles an hour, and with a load of about 
112 tons it shall attain a speed of 37 miles an hour on this 
grade. It is furthermore required that the motors shall be cap- 
able of sending current back into the line and of being regu- 
lated at will, so that half the normal speed can be obtained on 
a down grade if desired. It is further specified that when oper- 
ating at the normal voltage each of the motors shall give 600 
horse power without the temperature rising above 75 deg. C. 
(167 deg. F.) after a period of six hours. They are also to 
give a 25 per cent. overload for one hour without the tem- 
perature rise exceeding this limit. The motors are to be ca- 
pable of carrying the current corresponding to the following 
tractive efforts, 27,500 lbs. at the start, 17,600 lbs. at a speed 
of 28 miles per hour, and 9,200 lbs. at a speed of 37 miles 
per hour. Rigid restrictions are also imposed with regard to 
commutation. 

Of the three locomotives accepted after trial one was built 
by the Thomson-Houston Company of France, another by the 
French Westinghouse Company, and the third by the Jeumont 
Electric Construction Company. Each of these is designed 
on entirely different lines and indicates the present successtul 
arrangement for single phase electric locomotives. 

The locomotive furnished by the Westinghouse Company em- 
ploys two motors of 600 horse power each. Each motor is 
connected on both sides by a reduction gearing to an inter- 
mediate shaft located directly below the motor. Crank pins 
on the large gear wheels are connected to a yoke which also 
engages the crank pin on the center of the three driving wheels. 
Side rods connect the voke with the other two drivers. The 
locomotives are of the 2-6-2 type and have driving wheels 
about 47 in. in diameter. The ratio of the gearing between 
the motors and the intermediate shafts is 45 to 74. A separate 
transformer is emploved for each motor. Both the motors and 
transformers are of the forced ventilated type and the West- 
inghouse electro-pneumatic system of control is used. The 
motors are of the series compensated type. The transformers 
are arranged so that the maximum pressure at the terminals 
of the motors is 420 volts. These locomotives have a total 
weight of about $1 which the electric equipment 
weighs 48 tons. 

It will be noted that the specitications required that the 
motors return current to the line when coasting down grade 
and these locomotives were at first designed in accordance 
with that requirement, and the braking action was obtained 
by separately exciting one of the motors and obtaining exciting 
current for the other from the first. The armature of the 
second motor was then connected to its transformer, and in 
this way current was sent back into the line. This scheme, 
however, introduced much complication and another system of 
electric braking is now being used. This consists of insert- 
ing resistances in the transformer circuits and has proved very 
satisfactory. so far as braking is concerned. although of course 
no current is returned to the line. Experience has shown that 
the regenerating arrangement is liable to prove a source of 
trouble at the generating station unless at least two locomotives 
are on the line. and one of them is using power. The present 
system with resistances. however, is without serious objection. 
Tests of this locomotive on a 1.7 per cent. grade, with a train 
of 310 tons requiring a tractive effort of 13400 Ibs. 
them to be capable of attaining a speed of 26 miles an hour. 


tons, of 


showed 


The draw bar horse power was 650. the voltage 11,000. amper- 
age 100, and the kilowatts 970 on this run. The ethciency of 
the machine was 724 per cent. With a train of 112 tons a 
speed of 3815 miles an hour was obtained, the drawbar horse 
power being 540. 

The locomotive built by the French Thomson-Housten Com- 
pany also employs two 600 horse power motors which, however, 
are of the slow speed type and drive the wheels through the 
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medium of side rods without gearing. They are in this re- 
spect similar to the Pennsylvania locomotives, except that both 
motors are mounted on one locomotive unit. The side rods 
from the armature shaft connect to jack shafts located on a 
line with, and outside of the driving axles. These carry the 
counter balance weights and are connected to the three pairs 
of drivers by the side rods. This locomotive is also of the 2-6-2 
type. The main rods are inclined at the greatest possible angle, 
the motors being placed close together at the center of the 
locomotive, and it is stated that the center of gravity of the 
machine is about the same as: on a steam locomotive. But 
one transformer is employed. 

The motors in this case are started as repulsion machines, 
and when starting, the brushes are short circuited and the cur- 
rent is supplied to the stator terminals. After the motor has 
attained synchronous speed the armature is connected in series 
with the field winding. In order to secure satisfactory com- 
mutation the motors are provided with twenty poles and the 
synchronous speed as a repulsion machine is 100 r. p. m., 
which corresponds to 154% miles per hour. When the arma- 
tures are connected in series with the field windings the maxi- 
mum speed of the locomotive is 48% miles per hour. 

The transformer is of the air cooled type, and its secondary 
has seven taps giving voltages ranging from 260 to 720. There 
is also a 100 volt circuit which supplies current to the motor 
driving the blower and a 320 volt circuit for the compressor 
motor. 

This locomotive is arranged to return current to the line 
when running down grade and using the motors as brakes. 
The greatest difficulty in design for this purpose was to pre- 
vent the motors generating direct current. This was overcome 
by interposing a series transformer in the braking circuit, the 
primary of which is connected to the main excitation fields, 
and the secondary to a circuit including the armature and com- 
mutation windings. It has been found by experience that the 
regenerating energy on a given grade may be as much as 40 
to 45 per cent. of the power absorbed in ascending the grade. 

The locomotives built by the Alteliers de Constructions Elec- 
triques du Nord et de l'Est (Jeumont) is possibly the most 
interesting of the three. It is also of the 2-6-2 type, but has 
three independent 500 horse power single phase motors mounted 
directly above each of the driving axles. There are no con- 
necting rods between the drivers and the frames are outside 
of the wheels. Each motor is connected to its driver by means 
of a reduction gearing with a ratio of 1 to 2.72. The large 
gear is part of a quill surrounding the axle and connected to 
the wheel centers by means of elastic universal couplings. The 
locomotive is 41 ft. 4 in. in length over the body and 46 ft. 
11 in. long over the buffers. It has a weight of 86 metric tons, 
the weight on each driving axle being 18 tons. The driving 
wheels are 4 ft. 7 in. in diameter. The motors are 230 volt 
series-connected self-cooling type, and give 500 horse power at 
450 r. p. m. It is stated that the efficiency, including the gear- 
ing losses is 87 per cent. under full load conditions, with a 
93 per cent. power factor. When developing 400 horse power 
per motor the efficiency is 88 per cent., and the power factor 
95 per cent. The center of gravity of the machine is 5 ft. 11 
in. above the rail. 

There are two 750 kilowatt air cooled transformers with 
primaries connected in parallel and the secondaries in series. 
An induction regulator is mounted on the upper yoke of each 
transformer and serves to change the pressure at the ter- 
minals of the three motors. This constitutes one of the novel 
arrangements of this design. The regulators are of the single 
phase type and are connected in series with the transformers. 
The voltage they produce is either added to or subtracted from 
the pressure of the transformers, and by this means a pres- 
sure ranging between 200 volts and 760 volts can be obtained, 
the change taking place in a uniform manner. With this 
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system the large number of contactors are not required, and 
there is no necessity of using taps on the secondary side of the 
transformer. 

The fields or stators of the induction regulators are magnet- 
ized by the windings of the transformer, and there is a short 
circuit connection on two points of the rotating element at 90 
deg. from the feeding point for the purpose of annulling the 
inductive drop. The rotor of each induction regulator is 
moved by means of a small motor mounted on top of the regu- 
lator and driving through two reduction gears. 

Although the main driving motors are of the compensated 
series type they are used as repulsion machines when starting. 
The stator carries three windings consisting of a main series 
winding, a compensating winding and another winding for as- 
sisting commutation. The two latter are placed in the same 
slots and for series running are connected in parallel. They, 
however, have a different number of turns and a different 
cross section of copper. These windings are displaced 90 elec- 
trical degrees from the main winding, but the compensating 
current is proportional to the working current. One object 
of working the motors as repulsion machines at low speeds 
is that the commutation is more satisfactory and an excellent 
starting torque can be secured when operating in this way. 
The commutation windings are not connected in parallel when 
the motors are operating in this way, but one winding is dis- 
connected from the other and these three windings, one 
on each of the motors, are then connected in parallel. The 
result of this is that all the motors are compelled to run at 
equal speeds. If one has a tendency to run faster than the 
others a higher pressure is produced in the winding which is 
connected in parallel with the field windings of the other mo- 
tors, consequently a current is set up in these windings which 
tends to increase the speed of the other motors and to reduce 
the speed of the machine which is running too fast. It is this 
arrangement which has obviated the necessity of using side 
rods. When the motors are working at higher speeds they 
are all connected in series. 

These locomotives are arranged for returning current to the 
line when running down hill, although at the expense of a con- 
siderable complication of electrical equipment. 

All of the controlling operations are effected by means of 
small auxiliary motors which are in turn governed by a low 
tension circuit from a small two cylinder controller at either 
end of the locomotive. Signal lamps in each operator’s com- 
partment indicate the positions of the various controlling de- 
vices. There is also a foot operated switch which is used, in 
connection with the positions of the controller handle, to effect 
the repulsion connection of the motors. This switch is used 
only during starting and should it be held too long there is a 
centrifugal switch which will throw the motors to the series 
connection on reaching a speed of 13.6 m. p. h. When the 
locomotive is regenerating, this switch also serves to break 
the circuit when the speed drops below 13.6. Eight other 
locomotives of this design have been ordered. 


Horoinga Power or SPIKES.—Tests made by the United States 
Forest Service, by several universities and by a number of rail- 
roads show that common square spikes have increased holding 
power when driven into previously bored holes. 


SAFETY APPLIANCES IN Porto Rico.—The Supreme Court of 
the United States in a suit for damages against the American 
Railroad Company of Porto Rico, because of the death of an 
engineer, holds that the federal safety appliance act applies in 
Porto Rico. 


ELECTRIC RAILROAD ACCIDENTS.—In the Second Public Service 
District for the State of New York, which does not include 
New York City, there were 80 persons killed and 2,206 injured 
by the operation of the electric railways during the calendar 
year up to December 18, 1912. 


CRACKED CYLINDER REPAIRED WITH 
CONCRETE 


BY W. P. HUNTLEY, 
General Foreman, Chesapeake 4 Ohio, Ashland, Ky. 


In March, 1912, a locomotive came into the shop with a bad 
crack in the wall of the steam passage in the right cylinder. This 
crack was high up on the contour of the wall, and in such a 
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Method of Repairing a Cracked Cylinder with Concrete. 


position that it was impossible to weld or patch it, and was of 
sufficient size to practically make the operation of the locomotive 


SHOP PRACTICE 


impossible. As an experiment it was decided to fill the cored 
cavity in the cylinder around the cracked wall with concrete and 
a 2/4 in. hole was drilled in the front wall at the extreme top 
of the cavity. A wooden cover was fitted across the bottom of 
the cavity as high up as it could be inserted. A mixture of 
Portland cement and sand in the proportion of 1 to 1 was made 
and thoroughly worked to a liquid state, so that it would run 
easily. About two wheelbarrow loads of this was inserted 
through the hole, nearly filling the cavity. It was allowed to 
stand for five days and the engine was again put in service. 

From March 18 to December 5, the locomotive was in regular 
use with no evidence of leakage. On the latter date it came into 
the shop for a general overhauling, and a careful inspection 
showed that the cement was intact and there was no evidence of 
leaking, and it was decided that it would be unnecessary to re- 
new the cylinder. From January 1 to date the engine has been 
in through freight service, handling full tonnage, and it appears 
that by this method, which cost $2.75 for concrete, sand and 
labor, results as satisfactory as would have been obtained with 
a new cylinder are gained. The same method has also been ap- 
plied to repairs of a similar crack on another locomotive, and 
appears to be equally satisfactory. 


- PUNCHING SPRING PLANKS 


BY C. L. DICKERT, 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 
Where there are a large number of truck spring planks to be 
made it has been found best to punch out both the holes and 
the slot on a hydraulic press. One of the drawings shows a press 
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Detalls of Dies and Supports Used for Punching Spring Planks on a Hydraulic Press. 


131 


132 AMERICAN 


fitted for that purpose and the other shows the punch and dies. 
Only one plunger is necessary and as shown in the drawing 
the front plunger is held down by a bracket or strap. The 


punch cuts out a slot 2% in. x 12 in. and punches 8 holes 27-32 
in. in diameter at one stroke. 
struction of the dies. 


The details clearly show the con- 
The guides for the channels are made of 
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Hydraulic Press Equipped for Punching Spring Planks. 


wrought iron and are bolted to the bed of the press as illustrated 
above. One press operator and two helpers will punch from 
60 to 90 spring planks in 9 hours, which is an average of 1,200 
holes and 150 slots through 7-16 in. material. No trouble has 
been experienced in erecting these punched planks as they are 
interchangeable and match with the holes in the truck sides. 


PROTECTING SLIDE VALVE FEED. 
VALVES IN SHIPMENT 


BY F. W. BENTLEY, JR, | 
Machinist, Chicago « North Western, Huron, S. D. 


The slide valve feed valve is a delicate piece of mechanism, 
and the smallest particle of dust or foreign matter coming in 


Method of Protecting Slide Valve Feed Valves During Shipment. 


contact with any of its sensitive working parts may be sufficient 
to disorder the valve and cause an engine failure. 
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The valves are often shipped from a general repair shop to 
outlying roundhouse points, where such repair work is mot usu- 
ally performed. While being transferred they are in charge of 
baggagemen and others who know little about their construc- 
tion, and who take no special precaution to protect them from 
damage. The illustration shows a method of safeguarding these 
valves during shipment by means of a strip of % in. pine, 4% 
in. x 1% in., bolted over the gasket face. A supply of these 
strips can be kept on hand in the air brake department ready 
for application to the valve as soon as it comes from the test 
rack. Only a few seconds are required to remove the block, and 
it prevents the entrance of any foreign matter through the large 
air ports. 


-_—— 


GRINDING PISTON RINGS IN AIR BRAKE 
APPARATUS 


BY J. A. JESSON, 
Louisville & Nashville, Corbin, Ky. 


When grinding piston rings in triple valves, air pump 
governors, etc., it is found that better results may be obtained 
both in time and workmanship by using a jig that is flexible 
enough to allow the piston to slide freely and true in its guide. 
Such a jig is shown in the illustration. Fig. 1 shows the appli- 
cation to a triple valve. One end of the body A is split in 
four sections and has a collar B, with four set screws, one for 
each section. These set screws close the four sections in on the 
knob on the end of the piston, holding the jig firmly in posi- 
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Fig. 2. 
Jigs Used for Grinding Air Brake Piston Rings. 


tion. The other end of the body is cupped out as shown to 
receive the ball end of the lifting handle. This ball is held in 
the socket by a nut which screws down over the body A and 
holds two handles for turning the jig. Enough lost motion 
is provided in the socket to permit of a hammer like blow at 
the beginning of each stroke which renders the movement 
easier and more rapid. Fig. 2 shows the application of the 
jig to a pump governor. In cases such as this, where there 
is a valve seat to be ground, it can be done in the same opera- 
tion as the piston rings. 


VANADIUM Propuction.—The production of metallic vanadium 
during 1912 is estimated to be about 300 tons. 


A BASIS FOR MEASURING LATHE CAPACITY 


The Value of Torque at One Foot Radius Gives a 
Correct Estimate of the Metal Removing Capacity 


BY L. R. POMEROY 


In most cases the best lathe of any selected size is the one 
which will remove the largest amount of metal, or take the 
heaviest cut on all diameters of work up to its maximum 
swing. To make a fair comparison it is necessary to select 
some particular material, such as mild steel, and to assume a 
certain quality of tool steel which it is known will stand a 
certain pressure per square inch on the tool point. Further, 
it is necessary to select a desirable cutting speed and to as- 
sume a certain pull or tension per inch width of the driving 
belt. Having selected these conditions, which will be equal 
for the two machines, it is possible to get exact knowledge 
of the capacities of the headstock by means of a comparison 
of the spindle speeds and torques actually obtainable in each. 
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Fig. 1. 


As a basis for comparison the methods devised by Dr. J. T. 
Nicolson, of Manchester, England, will be found very satis- 
factory. The scope and magnitude of Dr. Nicolson’s research, 
which was undertaken with the utmost care, together with the 
standing of the men participating in the tests, established be- 
yond all question the authoritative value of the results. The 
pressure on the tool point is shown to be approximately pro- 
portional to the area of the cut, and therefore the torque re- 
quired to take any size cut is equal to the force on the tool 
times the radius of the work. For uniformity, the torque at 
one foot radius is adopted. The speed at which the cut can 
be taken on any diameter is dependent on the spindle speed 
that can be obtained with the machine. These facts, together 
with the relations which were established by the maximum 
cutting speed and the area of the cut show that in any machine 
a definite relation exists between the spindle speed and the 
accompanying torque obtainable. 

Experiments made by the Manchester Association of Engi- 
neers and the Berlin Section of the Verein Deutscher In- 
genieure have been used by Dr. Nicolson to derive equations 
expressing approximately these relations. In the experiments 
the duration of the cut was not less than twenty minutes, and 
it was taken without injury to the tool. For mild steel, these 
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equations, modified to suit American practice, are given below. 
The swing in each case is taken as the face plate diameter: 
Area of cut in sq. in. = Swing? ~ 25,600 
Cutting speed in ft. per minute = (25,600 + Swing?) + 15 
Maximum spindle speed = 7,200 + Swing 
Minimum spindle speed = (102,400 + Swing?) + (60 + Swing) 
Torque at 1 ft. radius = (100 tons X area of cut X diam. of work) + 24 
For a geared-head lathe the corresponding torque to be able 
to produce the required torque at the tool point, neglecting the 
friction of the gears and bearings, equals: 
(50 lbs. X width of pulley X diam. of pulley X gear ratio) -= 24 
This is derived as follows: 


Torque at 1 ft. radius = (H. P. X 33,000) + (2m X R. P. M.) 
Horse power = (lbs. pull X width of belt X diam. of pulley X 
R. P. M. X r) = (33,000 Xx 12) 


Combining and using 50 lbs. pull we have 
Torque at 1 ft. radius = (50 lbs. X width X diam.) + 24 

For a cone-head lathe the corresponding torque equals: 
(50 lbs. X width of pulley X diam. of cone X gear ratio) + 24 
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In each of the above equations the widths and diameters are 
expressed in inches and the 50 lbs. pull per inch width of belt 
is selected as being a safe average figure for normal working 
conditions. Any other pull per inch width may be inserted in 
this formula so long as the same conditions apply for all the 
different machines being compared. It should be noted, how- 
ever, that the use of a figure other than that given will not 
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permit a direct comparison being made with Dr. Nicolson's 
formula. 


As there seems to be some misapprehension as to just what 


is meant by torque in this connection, the following is offered 


in explanation. 


Many writers and engineers erroneously ex- 


press units of both work and torque in foot pounds which 
causes a confusion regarding the distinction between the two. 
Work is properly expressed in foot pounds, while torque should 
be expressed in pounds feet, or preferably in pounds at a given 


radius. 


Work is the overcoming of resistance through a cer- 


tain distance and is measured by the product of the resistance 


and the distance through which it is overcome. It 


is also 


measured by the force into the distance through which the 
force acts in overcoming the resistance; or, referring to Fig. 
1, when the weight of 50 lbs. is raised through a distance of 


100 ft. the work done is 5,000 ft. Ibs. 


Torque, however, is the 


measure of the tendency of a body to rotate and may exist 


even if there be no motion. 


In Fig. 1 the torque at the cir- 


cumference of the drum is 50 lbs. ft., whether the drum is 


moving or standing still. 


of 50 lbs. at 1 ft. radius. 
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This is best expressed as the torque 
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It is assumed in this case that the 


hoisting rope has no weight. 
In order to make them more readily available as a basis for 


comparison, Dr. 
form in the accompanying illustrations. 
posed to suit American dimensions. 


Nicolson's formulas are shown in graphic 
These have been trans- 
In Fig. 2 are shown the 


maximum and minimum spindle speeds, together with the 
area of the cut and the cutting speed for various lathes having 


a swing or face plate diameter from 12 in. to 38 in. 


From 


this it will be seen that the standard 24 in. lathe should be 
able to take a cut in mild steel having an area of .0225 sq. in. 


at a speed of 59.4 ft. per minute. 
spindle speeds varying from 10 to 300 r. p. m. 


Such a lathe should have 
In Fig. 3 


further curves are shown for the cubic inches and pounds of 
metal removed per minute, together with the gross horse 


power. 


This is the amount required at the tool point and 
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does not include the friction of the machine. This indicates 
that a 24 in. lathe should remove 4% lbs., or 16 cu. in. of mild 
steel per minute, which would require 10.4 gross horse power. 
In this connection it should be understood that these formulas 
are all based on the fact proved in the experiments that the 
tool point can safely withstand a pressure of 200,000 lbs. or 
100 tons per sq. in. 

In Fig. 4 are shown curves for obtaining the allowable pull 
per inch of width for single and double belts with different 
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diameters of pulleys and at different speeds. This curve is 
based on the formula derived from the tests of Gehrckens & 


Kammerer, which is expressed as follows: 
QS Fs p:i: Cu 

Pounds pull per inch width = (10 + — 5 ) Xx vd 
92 


Fig. 5 shows the relation of revolutions per minute and feet 
per minute for various diameters of pulleys between 5 in. and 
36 in. 

It will be understood that the various curves shown, with 
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the exception of Fig. 4, have no direct association with the 
torque, which is entirely independent of the speed. 

As is shown above the torque in pounds at 1 ft. radius equals 
(Belt pull X width of belt X diam. of pulley X gear ratio) + 24 
and Fig. 6 will give the value of the torque for various di- 
ameters of pulleys from 15 in. to 35 in., and from 1 in. to 8 in. 
width of belt under a tension per inch width of belt from 30 
lbs. to 80 Ibs., and with gear ratios between 1 to 1 and 1 to 11. 
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The example shown by the dotted line indicates that a 6 in. 
belt and a 20 in. pulley having 50 lbs. tension will give a torque 
of 250 lbs. at 1 ft. radius, with an open belt, and of 2,000 lbs., 
with gear ratio of 1 to 8. 

With the information obtainable from these various curves 
and formulas it is possible to establish a curve between spindle 
speeds and torque at a one foot radius for Dr. Nicolson’s ideal 
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machine, which can be used as a base, and any other lathes 
can be compared either with the base or with each other. 

This curve will take the form of a rectangular hyperbola 
and becomes a straight line when plotted on logarithmic cross 
section paper. The base line representing an ideal machine as- 
sumes that there is a change of gear for every spindle speed, 
so that each reduction in speed is accompanied by the increased 
torque or, in other words, that the maximum cut at the maxi- 
mum cutting speed can be obtained on any diameter of work. 
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When an actual machine is plotted, however, the curve will 
consist of a jagged line with vertical sections of equal torque 
between each of the spindle speeds that are obtainable by the 
gear reduction in the head-stock. Since for the purpose of 
comparison it will be desirable to obtain the results at the same 
speeds in all cases, these curves are shown as drawn through 
the points of maximum torque at each spindle speed. At any 
selected speed, the geared head machine with constant speed 
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belt or motor drive would give a torque shown on the curves 
in Fig. 7, if the gears were so arranged as to provide that 
spindle speed. 

As an example of the procedure in using this method let us 
select three 24 in. lathés. One is an ordinary cone-head machine 
which has a three-step cone, 3% in. in width and 15 in, 
1214 in., and 10 in., diameters, and a back gear arranged to 
give a 1 to 3 reduction. With a countershaft speed of 250 r. p. 
m. this will give spindle speeds as shown in the table below. 
The two geared-head machines are lathes now on the market, 
both of them being arranged to give eight spindle speeds by 
changes of gears in the lathe headstock. Geared-head lathe 
No. 1 has a 16 in. driving pulley, a 5 in. belt, and gear reduc- 
tions in the headstock to provide spindle speeds of 300—200— 
160—107—61—40—32—21. Geared-head lathe No. 2 has a 16 
in. driving pulley, a belt 6 in. in width, and is arranged to pro- 
vide spindle speeds of 260—160—92.2—56.6—33.7—20.8—12.1— 
7.4. The driving pulley has a constant speed of 268 r. p. m. 
in the latter lathe and 400 r. p. m. in the former. 

In the following table are given the spindle speeds and the 
corresponding torques for each of these machines, including the 
base lathe, for a range of selected speeds. These are also 
shown in curve form in Fig. 7. 


SPINDLE SPEEDS AND CORRESPONDING TORQUES. 


Base Lathe Cone Head Geared Head No. 1 Geared Head No. 2 
nA 


Speed Torque Speed Torque Speed Torque Speed Torque 
300 141.65 300 110 300 225 260 206 
200 212,5 200 165 200 337 160 336 
160 266 133 248 160 420 92.2 580 
100 425 100 330 107 635 56.6 945 

60 708.2 67 493 61 1,100 337 1,560 
40 1,062 44 750 40 1,700 20.8 2,570 
30 1,416 ON andi 32 2,100 ; 12.1 4,440 
20 2,124.8 Pe ate 21 3,200 7.4 7,250 


We can now select any range of speeds desired for com- 
parison and obtain the corresponding torque for each machine 
from the curves in Fig. 7. Selecting a cutting speed of 60 
ft. per minute as satisfactory for mild steel, the diameter of 
work to provide this cutting speed at the spindle speed selected 
can be easily obtained. Having then the torque at one foot 
radius and the diameter of work, the area of the cut which 
it is possible to take at that diameter and cutting speed with a 
constant pressure on the tool point of 200,000 Ibs. per sq. in. 
is found by transposing Nicolson’s torque formula, which 
shows that the area of the cut is equal to 


(Torque X 24) + (200,000 X diam. of work) 
For the base and the selected machines the area of cut at the dif- 
ferent speeds is shown in the following table: 


AREA OF CUT AT SELECTED SPEEDS. 


Diam. of work Area of Cut in Sq. In. 


Spindle for cutting 
speed, speed ‘of Base Cone Geared Geared 
r. p. m 60 f. p. m. Lathe Head Head No.1 Head No. 2 
300 .764 0223 0173 .0354 .0283 
200 1.145 .0223 0173 .0353 .028 
160 1.4 0223 0173 .0353 .0282 
100 2.29 .0223 0173 .0356 .028 
60 3.82 .0223 .0173 0353 .0278 
40 5.73 .0223 .0173 .0356 .0274 
30 7.64 .0223 .0173 0354 .0275 
20 11.45 .0223 .0173 0353 0274 
10 22.92 ¿0223 .0173 0356 .0273 
AVELERC cacti < .0223 0173 .0354 .0278 


This proves that of the machines selected, the geared-head 
lathe No. 1 is by far the best lathe and that it has a metal 
removing capacity 27 per cent. greater than geared-head lathe 
No. 2, and practically 100 per cent. greater than the cone- 
head machine. Furthermore it is 59 per cent. greater in capacity 
than the base machine. 

As a further example of the value of this method of investi- 
gating lathe headstocks, it will be noted that geared-head lathe 
No. 2 provides a spindle of speed of 7.4 r. p. m. At this speed 
the lathe has a torque of 7,250 Ibs. at a one foot radius, and 
this torque will permit the maximum cut which the tool can 
take at 60 ft. per minute cutting speed to be made on a diam- 
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eter of 31 in., which of course is impossible for a 24 in. lathe, 
and it is immediately seen that this speed is practically useless 
for capacity work on this machine. With a diameter of work 
equal to the face plate, and with a spindle speed of 7.4 r. p. m., 
the maximum cut could only be taken with a cutting speed of 
46.5 ft. per minute, or 77 per cent. of the desired speed. 

When this method is used in connection with lathes which 
obtain changes of spindle speed by means of a variable speed 
countershaft connected to the headstock by a belt, the torque 
for the various speeds which are obtained by a change of gears 
in the counter-shaft will only be equal to the torque that can be 
provided by the belt connecting to the headstock and should be 
figured with a 50 lbs. pull per inch width of that belt, i. e., only 
one torque for all the speeds provided by the countershaft. In- 
vestigation should also be made to discover if, under these condi- 
tions, the belt connecting the counter-shaft to the line shaft is 
being over-strained, and in such cases the torque as given by 
that belt should be used. In an arrangement of this kind it 
will be impossible to draw the continuous curves through the 
torque as given for each speed, as can be done for the geared- 
head or cone-head machines, and the curves between torque 
and spindle speed in that case will become a series of vertical 
and horizontal lines. 

While the application of this method is here shown for lathes 
it can also be applied with equal facility to both the horizontal 
and vertical boring machines. 


MOTION WORK KINKS 


BY WILLIAM H. FOWLER, 
Motion Work Foreman, Great Northern, St. Paul, Minn. 
FLAT ROD BENDER. 
Eccentric blades, Walschaert valve gear rods, etc., can be 
readily offset with this tool. At the Great Northern shops, 
St. Paul, it is used in three sizes; the 3 in. size is for light 
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Fig. 1—Flat Rod Bender. 


eccentric blades, rods of Walschaert valve gear and all small 
work; the 4 in. size, shown in Fig. 1, is for general motion 
work; and the 5 in. size is for eccentric rods, tumbling shaft 
arms, brake levers, etc. The great advantage of this bender 
is that there are no loose parts to drop on the floor or in the 
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pit. The head on the key keeps it from dropping when in use 
It will be noticed that the set-screw hole is drilled and tapped 
at an angle. This puts the strain on the center of the screw 
when it is being used and adds greatly to the life of the screw. 
The parts are all forged from soft steel. 

ROD TWISTER. 


A useful tool for twisting eccentric blades, etc., is shown 
in Fig. 2. It is operated by four set screws set opposite each 
other in two pairs. The upper and lower set screws on the 
opposite sides are used at the same time to twist the rod, there 
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Fig. 2—Flat Rod Twister. 
being two for one direction and two for the other. This tool 


will twist iron up to 1% in. thick, and is essentially a one-man 
tool, no helper being required by the machinist while using it. 
The handle on top adds to ease in carrying. 


ROUND ROD BENDER. 


A bender for round iron and valve rods, up to 24% in. in 
diameter is shown in Fig. 3, and is operated the same as the 
flat rod bender in Fig. 1. The heel of this tool is circular and 
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Fig. 3—Bender for Round Rods. 


the rod. A small tempered point on the set-screw helps to 
hold the tool in position when in use. The set-screws for all 
three tools are made with a standard thread. The above tools 
were all devised by the writer. 


>. 


SAFETY ON THE CHICAGO & NORTH WESTERN 


First Prize Article in Competition Which Closed June 
1, 1912, Includes a Rough Outline of Organization 
for This Work and Illustrations of Shop Safeguards 


BY W. T. GALE, 
Shop Demonstrator, Chicago & North Western, Chicago. 


It has been said that dangerous machinery, public conveyances, 
and places of amusement have been responsible for more killed 
and injured persons during the past few years than have some of 
the most disastrous wars of modern times, and it is high time 
that the matter be given the serious consideration and action that 
it demands. Prominent life and accident insurance companies 
are giving the matter serious thought and are interesting them- 
selves to the point of having their representatives visit various 
shops and factories with the object of securing the best ideas of 
safety devices. They have gathered a large number of photo- 


brakemen, stationmen, bridgemen and shop men. Second, the 
shop committees, composed of the various classes of labor 
employed in the shops. Third, terminal committees, composed 
of the trainmaster of freight terminals, yardmaster from each 
yard, switchmen, firemen, engineers, carmen, trackmen and agent. 
Fourth, the central committee, composed of the assistant general 
manager, one general superintendent, two division superintend- 
ents, two representatives from the motive power department, one 
from the car department, engineer of maintenance, fire inspector, 
trainmaster of freight terminals and R. C. Richards as the chair- 


Fig. 1—An Educational Talk to the Shop Men on Safety Appliances. 


graphs of these and placed them in book form with suitable 
descriptions explaining their uses; any employer of labor in- 
terested can secure a copy upon request. 

Among the first railways to take up and put into practice the 
idea of “safety first” was the Chicago & North Western, and the 
credit is due to R. C. Richards, chief claim agent of that road, he 
having originated and organized a complete and efficient system 
of safety committees on every division and branch of the road. 
The organization was completed and the plan put into operation 
January 1, 1911. 

The safety committee organization is as follows: First, the 
division committees, composed of the division superintendent, 
division engineer, division master mechanic, and one or more 
representatives from each class of labor employed on the division, 
such as trainmen, firemen, conductors, trackmen, switchmen, 
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man. The local committees hold meetings twice a month, and the 
members report all dangerous and unsafe conditions, and make 
recommendations covering them. The chairman of the committee 
has the secretary, usually a stenographer, make a record of all re- 
ports, and sees that proper action is taken pertaining to the 
reports. Sometimes it is necessary for a large expenditure to 
cover some of these suggestions. These are referred to the 
central committee for action. Mr. Richards and the members 
of the central committee make trips over the road occasionally 
and address mass meetings of employees, advising them in mat- 
ters pertaining to safety precautions. These are called safety 
educational campaign trips. 

The local committees have accomplished most excellent results, 
among which are the placing of efficient guards around all dan- 
gerous machinery, such as pulleys, line couplings, belts, hoisting 
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cranes, etc., and around lye vats, heating furnaces, elevators and 
electric motors; also the efficient guarding of dangerous moving 
parts of machines such as lathes, boring mills, planers, drill presses, 
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automatic machines, metal shears, punches, emery wheels, rip 
saws. joining machines and band saws. Automatic warning bells 
have beén placed on the transfer tables, and windows in the 
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dangerous implement in his hands or on his shoulders. By refer- 
ence to the accompanying photographs and sketches, the particu- 
lar style of guard employed may be seen. All these guards, with 
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Fig. 2—Details of Adjustable Safety Guard for a Rip Saw. 


a few exceptions, originated with the committees. There is an 
elaborate system of fire signals in the yards and shops, and a 
local fire company is furnished by the railway with the proper 


Fig. 3—Adjustable Swing Guard on Rip 
Saw. 


panels of doors through which employees pass in going from 
one shop to another, so that a man using the door can see any- 
one coming in the opposite direction, possibly with some 


Fig. 4—Guard for Ends of Rods in Auto- 
matic Machine. 


Fig. 5—Friction Brake on Boring Mill. 


apparatus for emergencies. Like precautions are adopted in all 
places where the committees are stationed. Special committees 
are detailed to see that employees do not get on on or off moving 
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Fig. 10—Guard for Electrical Machine. 
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Fig. 11—Danger Sign for Overhead Repair Work. 
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shop trains, and every committeeman has jurisdiction over any 10 fewer switchmen killed, a decrease of.............04. 41.7 per cent. 

. . s 146 fewer switchmen injured, a decrease of.............. 17.1 per cent. 
part of the road or shops that he may be in, with the privilege 3 fewer stationmen killed, a decrease Of.......o...o oo... 50.0 per cent. 
of reporting dangerous conditions to the local chief committee- 148 fewer stationmen injured, a decrease of.............. 16.8 per cent. 
man, or to the central committee. A statement is shown giving 1,044 fewer trackmen injured, a decrease OLS A AS 43.8 per cent. 
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Fig. 13—Application of Guard to Wood Jointer. 


Fig. 14—Guard on Swing Rip Saw in Open 


Position. Fig. 16—Foot Guard on Wheel Lathe. 
results from all over the system from the inception of the organi- 134 fewer bridgemen injured, a decrease: Of....sopimoos.. 31,4 per cent. 
sation to date 5 fewer car repairers killed, A decrease Gforce esma as 71.4 per cent. 
° 34 fewer car repairers injured, a decrease Of............. 8.4 per cent. 
STATEMENT SHOWING REDUCTION IN NUMBER OF ACCIDENTS ON THE CHICAGO 1 fewer shop and roundhouseman killed, a decrease of.. 14.3 per cent. 
& NortH WESTERN FOR SIXTEEN Montus Enping May 1, 1912, 261 fewer shop and roundhousemen injured, a decrease of. 15.0 per cent. 
AS COMPARED WITH SIXTEEN Montus ENDING 1 fewer other employee killed, a decrease of............ 7.7 per cent. 
DECEMBER 31, 1910. 1 fewer other employee injured, a decrease of.......... .3 per cent. 
27 fewer trainmen killed, a decrease Of................. 53.0 per cent. 3 bridgemen killed in 1911-1912, same as in 1909-10. 
1,940 fewer trainmen injured, a decrease Of............... 44.0 per cent. But an tncrease of 2 trackmen killed in 1911-1912. 


March, 1913. AMERICAN 
ToraL REDUCTION OF 
45 fewer employees killed, “a decrease of 0 31.5 per cent. 
3,708 fewer employees injured, a decrease of............... 32.2 per cent. 
9 fewer passengers killed, a decrease Of................ 42.9 per cent. 
201 fewer passengers injured, a decrease of.............. 17.5 per cent. 
53 fewer other persons killed, a decrease Of............. 18.4 per cent. 
87 fewer other persons injured, a decrease of............ 11.2 per cent. 
TOTAL. 
107 fewer persons killed, a decrease of................-.. 23.7 per cent. 
3,996 fewer persons injured, a decrease of................. 29.8 per cent. 
1911-12. 1909-10. 
ra fa ae — 
tilled. Injured. Killed. Injured. 
EMPDIONCOS vocación dansai a aea ai 98 7,788 143 11,496 
Passengers A VOEE rA 12 945 21 1,146 
Othër pergonS. ocios 235 691 . 288 778 
Total AA rinnen ao 345 9,424 452 13,420 


A view in one of the shops while an education talk by one 
of the members of our central committee was being given to 
shop men on safety precautions is shown in Fig. 1. 

An adjustable swing guard for a rip saw is shown in Figs. 2 
and 3. The basket may be adjusted for height by the operator, 
who has only to grasp a small wooden handle hanging along- 
side of the pipe above the basket. One light pull removes the 
tumbler pins in the collar at the back of the hanger and it can 
be swung out of the way. In pulling it back into position the 


17—Guard for Lathe Feed 
Gears. 


Fig. Fig. 


tumbler pins fall into the holes in the collar and it is again locked 
in proper position. 

Fig. 4 shows a floor stand cylinder guard for the ragged ends 
of steel rods passing through automatic machines. Employees 
passing close by cannot get their clothes caught when this guard 
is placed over the ends of rods. 

A foot and friction brake on a boring mill to quickly stop the 
machine in case of accident or to facilitate handling the work, is 
shown in Fig. 5. Pressure of the foot on the treadle forces the 
wooden block 1 by means of a system of levers, against the 
edge of the revolving table and brings it to a stop. 

An adjustable glass guard to protect the eyes from material 
that rebounds from the tool rest when men are grinding is shown 
in Figs. 6 and 7; it may be placed in any position to accommodate 
the material to be ground, or the light reflection, or may be 
moved out of the way entirely to suit the work. Note also 
the cup guard on the end of the shaft screw, covering both 
screw and nut so that the operator's work jacket cannot be 
caught on them. 

A metal rolling machine in the tank shop which is well guarded 
is shown in Fig. 8, and a punching or stamping mill whose fly- 
wheel and pulleys are carefully guarded is shown in Fig. 9 A 
typical guard for electric motors is shown in Fig 10. 

Fig. 11 shows a man doing some repair work overhead and 
danger sign stands placed so that employees will see them and 
not pass underneath, thereby inviting an injury from a falling 
tool. On the same view is shown a guard for a switchbox, 
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pulleys and belt on a wet automatic tool grinding machine. You 
will also note in rear of this guard the end bed of a planer 
with a sheet iron plate covering the inside part of the bed. This 
is to prevent the men from putting any kind of material in that 
part of the beds, a practice of which is considered dangerous. 

A very good guard for the knives of a jointing machine is 
shown in Figs. 12 and 13. It works automatically, that is, it 
returns into position when the material passes over the knives. 
It may be removed instantly when necessary and is just the 
thing for a locomotive repair carpenter shop where one machine 
has to do all kinds of work. 

A swing rip saw guard in position over the saw and a guard 
in front of the saw to keep the workman’s hand out of the way 
is shown in Fig. 15. Another view of the guard in an open 
position, in order that the saw may be taken off, is shown in 
Fig. 14. 

Fig. 16 shows a foot guard around a cam, which regulates the 
feed of the tool on a large driving wheel lathe. This cam when in 
motion comes within 1 in. of platform that operator stands on 
and would crush his foot if he left it under the cam when in 


motion. 
A handy and quickly applied gear guard for lathes, made large 
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Fig. 


enough to cover the gears in any position, is shown in Fig. 17. 
It slips over two brackets which hold it in place. The same guard 
disengaged, while the gears are being changed, is shown in Fig. 
18. Its removal and re-application is a matter of a few seconds 
only. A friction belt for stopping a lathe in a hurry, when neces- 
sary, is shown in Fig. 19. It is very handy in case of an accident. 


GAGE oF AFRICAN RaiLways.—The first railway in South 
Africa was a short line, constructed by a company, from Cape 
Town to Wellington, with a branch to Wynberg, amounting in 
all to about 63 miles in length. It was begun in 1859, and 
opened in 1863, and was taken over by the government in 1873. 
This line was on a gage of 4 ft. 8% in. When, however, the 
Cape Colony decided to embark on a policy of railway extension, 
the question arose whether a narrower gage would not be more 
suitable to the requirements of the country. The decision in 
1869 to construct many extensions in India on the 3 ft. 1 in. 
gage no doubt influenced the Cape government in the adoption 
of a somewhat similar gage. This decision practically settled 
the question for nearly the whole of Africa. Thus, when the 
political union of South Africa was accomplished, the physical 
union, through uniformity of railway gage, had been already at- 
tained. The gage fixed on was 3 ft. 6 in., and the Cape Town 
to Wellington line having been converted, construction was 
pushed forward from three ports—Cape Town, Port Flizabeth 
and East London. 
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BOILER SHOP KINKS 


BY R. W. CLARK, 
Foreman Boiler Maker, Nashville, Chattanooga & St. Louis, Nashville, Tenn. 


DIES FOR SWAGING TUBE ENDS, 


The set of spring dies illustrated is used for swaging the 
ends of boiler tubes, and is made in two sections, which are 
held apart by two coil springs A which fit in holes in the dies. 
The dies are held true by four guides B which are riveted 


Top Die Removed. 
Dies for Swaging Tube Ends. 


Top View. 


Dies Open. 


in the bottom die and are free to slide in the upper one. The 
hole through the dies is bored with a taper, and in the case 
of the dies shown the flues are swaged from 2% in. down to 
2 in., in a length of 5 in. These dies are used under a punching 
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applied through two short struts B, which are set in the yokes 
C and D. C fits on the end of the plunger, and D fits over 
the bolt and is held by a nut. 


When the pressure is applied 


IDA 


A Method of Testing Staybolts. 


to the press, the tensile strength of the bolt may be calculated 
from the reading of the gage on the cylinder. 


TOOL FOR REMOVING DRIVING BOX 
CELLARS 


James Clark, a machinist at the Clinton, Iowa, shops of the 
Chicago & North Western, has designed a tool for removing 
driving box cellars which fit tightly in the box. It consists 
of a yoke made of 3 in. square steel and of sufficient length 
to more than span the width of the box. This rests across 
the upturned bottom of the box, and over its downwardly ex- 
tending ends two forged steel pieces are slipped, one being 
held in place by a wedge and the other by a small hydraulic 
piston jack. These forgings fit between the flanges of the 
box and are provided with steel toothed sections, set eccen- 
trically, which grip in the flanges. As the small piston jack 
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Tool for Spreading a Driving Box to Loosen the Cellar. 


machine, which will turn out the work in a very satisfactory 
manner and as fast as two men can handle it. 


TESTING STAYBOLTS, 


The novel arrangement shown in one of the illustrations for 
making tensile tests of staybolts has been found quite satisfactory 
where there is no regular testing machine at hand. The testing 
is done on a driving box press. The staybolt is held in the 
block 4, which fits over the hole in the table. The load is 


is screwed down, a pulling force is exerted which spreads 
the legs of the box apart and permits the removal of the cellar. 
The construction of the tool and its method of application are 
clearly shown in the illustration. 


TRAFFIC IN GUATEMALA.—In 1911 the 421 miles of railways of 
Guatemala carried 1,187,433 passengers, 252,882 tons of freight. 
In addition to this freight, the Guatemala Railway hauled dur- 
ing the year 1,240,511 bunches of bananas. 


CAR DESIGN FROM THE REPAIRMAN'S 
STANDPOINT 


BY BUZZER 


Drastic legislation is making economy in railroad operation 
more imperative than ever before, and will without doubt, cause 
managers to look more closely into the details of expenditure for 
cars and car maintenance, which represents no small item in 
the cost of operation. From many years of experience in car 
department matters, including design, construction and mainte- 
nance, the writer has been greatly impressed with the possi- 
bilities of more careful car construction in reducing the cost 
of repairs, increasing the life of equipment, eliminating the 
cost of trans-shipping freight from damaged cars, and reducing 
damage claims. Too little thought is given to how repairs 
can be made in case of damage, and it is very often the case 
that the renewal of a part costs two or three times what it 
would had a little more thought been given the matter when 
the car was constructed. 

Almost every car man has seen, times without number, a 
new lot of cars come out, which were no sooner put in 
service than on opening his mail some morning he found a 
circular letter requiring a number of changes to be made. They 
may not look very large, probably averaging from two to 
ten dollars a car, but when there are several thousand cars 
affected it means a considerable amount of money, 
in the majority of cases, could just as well have been saved to 
the company by having two or three good practical car men 
supervise the drawings and specifications, or carefully check a 
sample car. Most of the defects would then have been detected 
before the drawings finally went to the builders, and without add- 
ing any to the cost of the cars. 

The question of minimizing the number of repair parts, by 
making them interchangeable as far as possible, on all classes 
of equipment, is an important one, and its proper consideration 
is conducive to considerable saving. Reducing the number of 
parts not only reduces the amount of money tied up in store- 
house stock, but the fewer parts make the probability greater 
that when one is wanted it will be on hand, thus obviating the 
necessity of keeping cars on the repair track awaiting material. 
In checking up the material on one road it was found that 
there were over 60 different patterns of coupler rod brackets, 
and an examination of the cars showed that 12 patterns would 
have taken care of all of the equipment. 
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After long and careful observation, the writer considers steel 
underframes of the fish belly type, built up of standard steel 
sections, the most durable and economical to maintain. Truss 
rods should always be avoided, as it is impossible to keep the 
roofs and bodies of house cars in good condition where they 
are employed, owing to the varied amount of cambre and 
deflection. This strains the roofs and makes it almost impossible 
to keep them from leaking for any length of time. Patrons 
of a road are frequently very observing, and shippers often 
remark that they do not want to load certain commodities. 
in car load lots, in cars equipped with truss rods, as they do 
not carry the load nearly as well as cars constructed without 
them. To the close observer of transportation facilities, it 
is plain that steel underframe cars, built sufficiently strong 
and without truss rods, will save no small amount in a year 
in claims as well as in maintenance charges. 

Several large systems are, however, building new equipment 
with the steel construction so light and poorly braced that it 
is impossible for a helper engine to be used behind the cars 
without causing them to buckle. This has been noticed and 
commented upon by a great many practical car men, but cars 
are still being built in this manner, which shows that the 
designer and the practical man are not working together. The 
designer in this case seems to have in mind only the pulling 
strain, with the result that the cars are very much like a switch 
cable—good to pull with, but very poor to push on, and another 
instance where pull wins over push. Cars constructed in this 
manner are a continual source of needless expense for repairs 
and a frequent cause of accident and damage to lading, delaying 
trafic and keeping wrecking crews busy. The number of such 
cars in existence is surprising and the pity of it all is that the 
mistakes in design could so easily have been avoided by a 
little consultion with the practical car men. 


PITTSBURGH & LAKE ERIE TWO CAR 
GAS-ELECTRIC TRAIN 


The Pittsburgh & Lake Erie has in service between Pittsburgh 
and College, Pa., a two car train consisting of a General Electric 
gas-electric motor car and a trailer. 

The motor car is 42 ft. 6 in. long, 10 ft 5 in. wide and weighs 
72,000 lbs. It seats 42 people and is divided into three compart- 
ments; one 20 ft. 5 in. long for smokers; a section 6 ft. long 
for baggage; and a cab 12 ft. long containing the power plant. 
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Gas-Electric Motor Car and Trailer Used on the Pittsburgh & Lake Erle. 
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It is provided with a rear platform entrance. The trailer is 38 
ft. long over the body, weighs 44,000 lbs., and seats 80 people, 
making a total seating capacity for the train of 122 passengers. 
Front and rear platform entrances are provided in the trailer. 
The interior finish of both cars is mahogany, with composite 
board on the decks. 

This train operates over a section of four track road, where the 
trafic is very heavy. On the trial trip a distance of 31 miles 
was covered in 49 minutes, including three stops, and returning, 
the same distance was covered in 42 minutes, with two stops. 
The motors used have a total capacity of 200 horse power. 


SHOP ARRANGEMENTS AND FACILITIES” 


BY I. S. DOWNING, 
Master Car Builder, Lake Shore & Michigan Southern. 


There are a great many things to consider in building car 
shops to meet the present conditions; the class of equipment 
is changing very rapidly; not only are the wood cars being 
replaced by steel, but the different parts of cars are being 
strengthened, and even cars built within the last five years are 
being changed. The capacity and location is important. The 


centralization of repairs in one large shop cannot be done, as 


the law will not permit the handling of cars with safety appli- 
ance defects beyond repair points, except they be run in non- 
revenue trains, and the running of non-revenue trains to move 
bad order cars to large shops is not economical or good prac- 
tice. 

Under these conditions it is necessary to build shops at prac- 
tically every terminal on the line; however, it is possible to 
centralize to a great extent. Heavy steel car work need not 
be done at all terminal shops, but such cars can be moved to 
one central shop. Shops should be located at or near the 
point where cars are made empty. The unloading point for 
self-clearing hopper and gondola cars is principally at the har- 
bors. This class of shops should not be located in congested 
districts; however, they should be so located that yard engines 
can promptly handle cars to and from the shop and delivery 
tracks. Bad order storage tracks should be a part of the shop 
yard and of a capacity equal to the shop and repair tracks. 
Ry providing sufficient storage, the switching yard 1s relieved 
and the shop is always supplied with bad orders, and con- 
veniently located so the shop engine can handle them without 
waiting on yard engines, which, in my opinion, never have any 
time for switching shop tracks. 

While conditions will not permit the complete centralization, 
I do believe on roads having mixed equipment of wood and 
steel cars, that where more than one shop is built, it is not 
necessary to fully equip each shop for repairs to either class 
of cars. One shop should be provided with a crane and fur- 
naces for heavy repair work to steel cars and only a limited 
amount of machinery for repairs to wood cars; the other shop 
should be fully equipped for making repairs to wood cars and 
only a limited number of tools for steel car work, no crane 
being required in the wood car shop. However, the building 
should be constructed for the future installation of a crane. 

The number of cars, class of cars. and the age of equipment. 
must be considered in arriving at the capacity of the shop. 
Below is a statement showing the average time between shop- 
pings for general repairs of various classes of cars, also a 
statement showing the number of hours for repairs to the dif- 
ferent classes of cars—general and medium: 


Average number of 


Average time hours to repair. 
y 


between ae eras — 

shoppings. General. Medium. 
Steel care a o 10to12 years 609 85 
Steel underframe Cars............... R years 232 42 
Wood CATS ida Oe Leet eso eu wee 6'4 vears 149 54 

*Extracted from a paper read before the Car Foremen's Association 


of Chicago. 
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I believe these figures are reliable, as most of them are actual. 
With this data it can be easily determined what size shop would 
be required to take care of the general repairs to equipment. 
Light running repairs should be considered separate. 

The track capacity of light repair shops, when built, should 
be about double their present requirements, as there is nothing 
lost in building a yard larger than the present requirements; 
if half the yard is not used for repair work it can be used to 
store bad order cars placed for repairs. This would keep the 
switching yards clean of bad order cars. It is mot necessary 
to go into details regarding tools used for this class of shop, 
but we do know that it is a paying investment to have plenty 
of good tools, such as jacks, bars, etc., for the men to work 
with. Plenty of good tools means a better output and a good 
natured lot of repairmen. The time is past for setting off a 
couple of box cars with bolts, brasses, etc., and calling it a 
repair yard. Equipment today, with the heavy draft gears, 
ends, trucks, roofs, etc., requires shops and shop tools and ma- 
chinery to make repairs, and the maintenance of equipment 
will be with us always and we will have to provide facilities 
to take care of it. 

The following general considerations should be pointed out: 


1. Exercise care in buying machinery for repairs to wood 
cars, as it will not be required many years. 

2. The use of steel wheels under freight cars makes it neces- 
sary to have steel tire lathes at all repair yards to avoid ship- 
ping wheels and to keep the stock down to a minimum. 

3. Very little heat, if any, is required in freight repair shops. 

4. All new cars to be purchased should be built entirely of 
flat plates, commercial rolled shapes and castings. 

5. All cars in existence to have parts which fail replaced, 
when possible, by parts made of flat plates, commercial shapes 
and castings. 

6. Shops should be provided with facilities for duplicating 
simple parts of present cars in cases where it is not possible. 
desirable or permissible to change their design. 

7. In territory where weather conditions are such that men 
cannot work outside, shop buildings should be provided for 
doing the work under cover. 


Prizes OFFERED IN GERMANY.—The German Society of 
Mechanical Engineers offers a prize of $375 for the best treatise 
on annoying noises caused by city and street railways, their 
causes, and the best means of avoiding them; also similar prizes 
for a work on the heating of cars by steam, for one on cranes 
used in locomotive shops, and one of $500 for an investigation of 
car springs, with designs and formule. The formule hereto- 
fore used are believed to be inadequate. 


IMPORTANT CHINESE Raitway Completen.—The railway from 
Tientsin, the port of Pekin, south by east 674 miles to Pukow, on 
the Yang-tse-Kiang opposite Nanking, was completed in Decem- 
ber when the great bridge over the IHoang-ho was finished. The 
northern 425 miles were built by Germans, the southern 249 by 
English. The Chinese government purposes to work the road 
on its own account. This completes rail connection from Pekin 
to Shanghai, except for the crossing of the Yang-tse-Kiang. 


a section some 
30 miles long of the Bagdad Railway was opened in the Taurus 


CONSTRUCTION IN Asta Mixor.—December 21 
mountains, and not long before a longer section of the same line 
was completed east of these mountains. There is some very 
heavy work to be completed in the mountains before the two 
sections can be connected. This work 1s near the northeast 
corner of the Mediterranean sea, which will be reached by a 
branch line to Alexandretta. It may be supposed that the Turks 
have other work than railway building to occupy them at the 
present time; but the enterprise is in the hands of Germans 
and others, while of course there bas been profound peace in 
Asia Minor. 


EQUIPMENT FOR CLEARING WRECKS 


Examples of Conveniently Arranged Cars and 
Tools Designed for Quick Work in Emergencies 


Any equipment which is not in frequent use is likely to be 
considered of secondary importance and be entirely overlooked 
for considerable periods in the bustle of modern railroad work. 
The wrecking outfit, 


which ordinarily stands in an out-of-the- 


See Table 
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sideration. Any car that is not fit for use in any other capacity 
is considered good enough for wrecking train purposes, and it 
is common to see old box cars in which a man of average height 
cannot stand erect without striking the carlines, and which, if 
given a severe shock, would be likely to break in two, used as 
tool and living cars. Little or no attention is given to the selec- 
tion of equipment and its arrangement in the cars, and many 


cher Wrecking Chains 
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Wrecking Chains Used on the Southern Railway. 


way place and may not be used for days or weeks, is an example, 
and the condition of many of them is eloquent testimony as to 
the amount of attention they receive. 


times there are ropes and tackle, ordered without regard to size 
or suitability, which lie in a pile in the tool car, taking up valu- 
able space, and are never put in use. Chains are commonly 


Chains in a New York Central and Hudson River Tool Car. 


There are few items in railroad equipment where a high stand- 


ard of efficiency is more desirable, and yet, because of its being 


comparatively seldom in use, it is about the last to be given con- 


A Neatly Arranged Tool Car on the Erie. 


thrown in indiscriminately, making it a long job to pick one out 
when it is needed in a hurry. Car replacers, jacks and other 
tools, if not provided with proper space and supports, often be- 
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come hopelessly mixed up, due to shocks when switching. Sleep- 
ing and dining cars are often chosen with no regard to their 
suitability for the purpose and are fitted up without much at- 
tention to heating and sanitation. 

The first consideration when a wreck occurs, aside from the 
provision of prompt medical service in case of serious personal 
injuries, is to clear the main line. Even a small accident has 
great possibilities of delay, with its resulting demoralization of 
trafic; and the time and money spent in providing a good wreck- 
ing outfit may easily be offset by the saving in time due to the 
prompt and efficient clearing of a single bad wreck. It is seldom, 
if ever, necessary to build special cars for this purpose. A little 
care in selecting and refitting some of the older cars will pro- 
duce an adequate wrecking train, the main point to be kept in 
mind being that any broken-down, antiquated car that happens 
to be available is not what is wanted. Ideas as to just what cars 
are necessary vary on different roads, but most wrecking trains 
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Kitchen and Dining Car Used in Wrecking Trains on the Erle. 


contain one or more tool cars, a flat car for spare trucks, a sleep- 
ing car, a dining car, and a tender for the steam crane, which is 
frequently used as well for carrying blocking, ties and rails. 

In fitting up a tool car special care should be given to provide 
a place for everything, where it is readily accessible at any time. 
If, when a car is partly removed or rerailed, it is found that an- 
other cable or jack or pair of replacers is needed, it should not 
be necessary, as it often is, to hold up the work while two or 
three men make a search through the tool car for what is wanted. 
Any tool should be available without any delay whatever beyond 
that necessary to carry it to the point where the work is going 
on. The illustrations show cars that are neatly and conveniently 
arranged. The suspending of the chains from hooks makes any 
particular one easily available and they take up very little space. 

A convenient way to fit up the dining car is to partition off 
one end as a kitchen, which should be provided with a good 
range and an ample supply of dishes. There should be provision 
for seating a large gang of men, as it is often necessary to feed 
several train crews, as well as section men. Every precaution 
should be taken to make the car sanitary. This should also be 
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carefully considered in fitting up a sleeping car. One of the 
illustrations shows a car arranged somewhat like a standard 
sleeper and as may be readily seen, the bedding can easily be 
removed and the car thoroughly cleaned. The sleeping car is 
important, as men may be out for several days and have to work 
in shifts; in such cases it becomes absolutely necessary that they 
have a comfortable place to rest and change their clothing, in 
case of their having to work in the rain. 

Most roads have a standard list of tools which is provided 


Buckley Repair Link Applied to a Broken Chain. 


for all wrecking trains, but there is a great opportunity for the 
development of special tools The Chicago, Burlington & 
Quincy has produced a number of tools for special purposes in 
clearing wrecks, some of which are illustrated. Among the 
standard tools of which there should be an ample number of 
all types, are jacks and car replacers. There should especially be 
a wide range of sizes and types of jacks, as there is almost no 


Sleeping Car for Use in Wrecking Trains. 


limit to their use. A handy device for quickly repairing broken 
chains is shown in one of the illustrations. This is used on 
the Illinois Central and is the invention of J. H. Buckley, fore- 
man blacksmith at the Burnside shops of that road. Chains are 
an important item of wrecking equipment and the Southern 
Railway has given them particular attention, as shown in one 
of the drawings. Special provision has sometimes to be made 
for local conditions, an instance being the carrying in tool cars 
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on the Southern Pacific of a pump for transferring oil when 
tank cars are involved in a wreck. 

In stocking the dining car with food, canned goods of necessity 
must form the larger part. The provision of bread, butter and 
fresh meat is not easy, but the two former, at least, are abso- 
lutely necessary. A method that has worked out well in some 
cases is to have each man bring from his home a certain amount 
of each, for which the company afterwards pays him. Another 
method that has given satisfaction is to assign to one man on 
both night and day shifts the work of getting these supplies 
from the stores. In case of a wreck he is the first one notified, 
and while the caller is rounding up the members of the crew he 
goes to the nearest store and gets the supplies needed. In a 
thickly settled country it is generally possible to obtain supplies 
of this kind from farmers or country stores, but this cannot be 
done in many parts of the west. 

The organization of an efficient wrecking crew is a difficult 
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him; and if he expects to be available, but at some point other 
than his home, notice should also be given as to where he can 
be found. The actual organization of the crew is a problem that 
has to do to a considerable extent with the local conditions, and 
one which each foreman has to solve with those conditions 
in view. 


APPLICATION OF SAFETY APPLIANCES 
TO CARS 


BY F. J. CARTY, 
Mechanical Engineer, Boston & Albany. 


During the past two years the railroads have been giving 
much attention to equipping cars and locomotives with safety 
appliances which conform to the requirements of the United 
States government. This work necessitates the expenditure 
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Bolt a Washer for WRIA. Special Link. 
Special Wrecking Tools; Chicago, Burlington & Quincy. 
problem. The car department generally supplies the greater of a large amount of money, and, as the law is very rigid in 


part of the gang, and each man must be available at a specified 
place at any time of the day or night. It is always desirable to 
assign to the gang more men than are actually needed, so that 
in case of illness or a man’s laying off, there will always be a 
full crew. If, for any reason, a man knows that he will not 
be able to go out in case he is called, he should notify the caller 
promptly to that effect, so that no time need be wasted in calling 


its requireménts, the work should be given careful attention by 
those in charge. Considerable saving may be effected by fol- 
lowing out a definite plan which will preserve a proper bal- 
ance between safety appliance work and regular maintenance 
or repair work. 

It has been found on the Boston & Albany that curves show- 
ing graphically the progress of work on various classes of equip- 
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ment, are of great assistance in determining just what course to 
pursue, and it may be interesting to point out briefly the methods 
followed. 

The rules governing the application of safety appliances to 
locomotives and cars were issued by the Interstate Commerce 
Commission on October 12, 1911, and the time allowed for 
making equipment comply with the law was as follows: 

1911 
1911 


1911 
1911 


Switching: locomotives: AA One year from July 1, 
Road locomotives «6:c'6 0 hs 6:5 wines bles aja da Two years from July 1, 
Passenger CRES: ¿adri a es Three years from July 1, 
PTCINOE CU or a Re Five years from sere l, 

The work of equipping locomotives is now completed, and 
in order to indicate the relation of the curves over the entire 
period the diagram for road locomotives is shown. As long 
as the dotted line, representing the number of locomotives or 
cars equipped, remains below the full line, it is evident that 
the required average is being maintained. Considerable work 
was done in equipping road locomotives at engine houses until 
it was found that the work was considerably ahead of schedule, 
after which it was confined to the main shops. This accounts 
for the abrupt decrease in the rate of progress after Febru- 
ary 4, 1912. 

The curve representing work on passenger cars is peculiar, 
in that it shows very little progress prior to May 1, 1912. The 
reason for this is that before going ahead with the work, we 
wished to make certain that the new type of “harmony” brake 
rigging which we designed would work out satisfactorily, and 
we also wished to experiment with a certain type of ratchet 
hand brake lever for use on blind end passenger cars. Our 
experiments proved entirely satisfactory, and since May 1, 1912, 
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The curve for freight equipment cars is similar to the others, 
and shows the work done at each shop, as well as the total 
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Diagram Showing Progress in Equipping Locomotives with Safety 
Appliances. 


number of cars equipped with safety appliances. All safety 
appliance work on freight cars is done at our two principal 
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Freight Cars. 


Progress in Equipment of Freight Cars with Safety Appliances at Allston and West Springfield and the Two Shops Combined. 


a uniform rate of progress has been maintained, so that on 
January 1, 1913, we caught up to the schedule and the curve 
indicates that if the same rate of progress is maintained we 
will have all our passenger cars completely equipped about six 
months ahead of time. 


shops, as, on account of the importance of complying strictly 
with the law, we decided to have the work done under the 
constant supervision of the safety appliance inspectors. This 
cannot be done at minor repair points withcut prohibitive 
expense. 


r 
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The curve shows that, to date, we are well ahead of the 
schedule, but should the curve representing the work done at 
either shop show a tendency to slope upward too rapidly, it 
would show that safety appliance work was being neglected 
and we would at once apply a remedy. On the other hand, 
we do not want shops to neglect regular repair work in order 
to make a record on safety appliances, as this might result 


30 60 90 [20 150 WBO 210 BAD 270 300 330 360 390 420 4SZ 
Passenger Cars. 
Passenger Cars Equipped with Safety Appliances up to January 1, 
1913. 


in a substantial increase in per diem charges. The diagram 
shows whether or not each shop is doing its share of safety 
appliance work and enables us to maintain a proper balance 
between safety appliance work and regular repairs. We ex- 
pect that it will be more and more difficult to get the cars not 
yet equipped into the shop, and it is probable that the safety 
appliance curve will gradually approach the limiting line. 

As a large percentage of freight cars are continually in 
operation on foreign lines, it will be almost impossible for 
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any road to equip all of its own cars, and it will probably be 
necessary for roads to arrange, through the Master Car Build- 
ers’ Association, to equip one another's cars. This agreement 
ought not to be delayed too long, as undoubtedly the time 
allowed by the Interstate Commerce Commission for completing 
the safety appliance work on freight equipment will not be 
extended. 


EXPRESS REFRIGERATOR CARS 


The car shown in the illustrations is one of 35 steel under- 
frame refrigerator cars for express service which are being 
built for Wells, Fargo & Company by the American Car & 
Foundry Company. These cars are the result of a careful 
study of the most approved types of refrigerator cars now in 
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Interior of Express Refrigerator Car. 


service, and as they are intended for use in passenger trains 
they have been constructed to conform to passenger equipment 
requirements. The cars are 50 ft. long over the end sills and 
are equipped with four-wheel trucks, spaced 34 ft. between cen- 
ters and having journals 544 in. x 10 in. They have a carry- 


Wells, Fargo & Company Refrigerator Car for Express Service. 
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ing capacity of 60,000 lbs. of lading and 14,000 lbs. of ice; the 
total weight is 86,000 Ibs. 

Special care has been taken to have the cars well insulated. 
Three courses of 1⁄4 in. Keystone hair felt insulation are used, 
in addition to a layer of Neponset red paper under the sheath- 
ing on the sides and ends, and over the roof boards. Three 
distinct air spaces are provided at all points. In the insulation 
of the floor there is used, next to the underframe and riveted 
to it, a layer of No. 16 galvanized iron, over which is laid a 
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Half Cross Section Through Express Refrigerator Car. 


course of: in. asbestos paper. There is an air space between 
this and the 13/16 in. deafening floor above, on top of which 
is a layer of 1⁄4 in. Keystone hair felt, held in position by % 
in. wood nailing strips. To this is nailed a single course of 
34 in. yellow pine insulation, supporting the second course of 
14 in. Keystone hair felt, the latter also being held in position 
by 74 in. nailing strips, which in turn support another course 
of 34 in. yellow pine insulation; on top of this is laid the third 
course of Y in. Keystone hair felt. This insulation is all lo- 
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cated below the main flour line, between the four 3 in. x 6 in. 
yellow pine nailing sills. There are also two 4 in. x 83% in. side 
sill fillers, on top of which is laid a 13/16 in. x 5% in. yellow 
pine sub-floor. Neponset red paper is then applied, over which 
the 13/16 in. x 314 in. yellow pine main floor is laid. A pro- 
tection is provided for the main floor in the nature of H. W. 
Johns-Manville Company's waterproofing and Mastic flooring, 
which is laid in layers, and completely covers the floor, except 
at the ice bunkers, and which also laps 6 in. up each side of 
the car. As this composition is air and water tight, the car 
can be kept clean by flushing the floor with water. The ice 
bunkers are fitted with the Bohn all-steel collapsible bulkhead 
and syphons. The sides and ends of the ice-bunkers are cov- 
ered with No. 20 galvanized iron, lapping over the flanges of 
the floor pan, which is made of No. 12 galvanized steel. The 
ice grates are made of 3 in. x 3 in. white oak bars. 

The center sills, which are of the fish-belly type, are spaced 
14 in. apart and are built up of 14 in. web plates with outside 
angles at the top and inside angles at the bottom, cover plates 
24 in. wide being used at the top, forming a box girder. The 
side sills are also of the built-up, fish-belly type, extending the 
full length of the car, and are composed of % in. web plates, 
24 in. deep at the center for a distance of 8 ft., and tapering 
towards the body bolster to a depth of 10% in. The top chord 
members are 3 in. Z-bars, the outside flanges of which form a 


Partially Completed Underframe tor Express Refrigerator Car. 


support for the wooden superstructure, while the lower chord 
members are angles. 

A combination cast steel end sill and buffer beam is provided, 
to which connections are cast for the purpose of securing it 
directly to the side and center sills. A. flange is cast on the 
upper side of the end sill and enters a recess in the oak sub-end 
sill to prevent the superstructure from shifting on the under- 
frame. The body bolster consists of double 34 in. box shaped 
pressed members, placed back to back, with an 8 in. space 
between, the flange ends abutting the side and center sills, while 
between the center sills a box form pressed shape is used as 
a filler. Top and bottom cover plates, 14 in. x 54 in. are used, 
and extend between the side sills. There are three cross ties 
used between the holsters built up of box-shaped pressed 
members, with top and bottom cover plates. Between the side 
and center sills, 5 in. channels extend the full length of the 
car, while the underframe “is braced by means of 8 in. steel 
plates extending diagonally between the side and center sills. 
These are secured to gussets at the side sill ends and are riveted 
to the center sill top cover plate, while additional gusset plates, 
14 in. thick, are used to secure the side sills to the bolsters and 
end sills. 

The roof is of the monitor or clere-story type and is covered 
with No. 6 roofing canvas. The Miner friction buffing device 
is used, and the cars are equipped with dummy vestibule 
mechanism. The air brakes are Westinghouse high speed, with 
the American Brake Company’s automatic slack adjuster. 
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LOCATING DEFECTIVE CAR WHEELS* 


A pamphlet on How to Locate Defective Wheels has been 
prepared under the direction of D. C. Buell, chief of the 
Educational Bureau, and printed as a lesson in the course 
on Car Building and Repairing, given free by the Educational 


Fig. 1—Brake Burns. 


Bureau to the employees of the Illinois Central. Its chief 
aim is to assist in promoting safety in the operation of the 
road by placing a copy of the pamphlet in the hands of every 
employee, who may, in the performance of his work, be likely 


Fig. 2—Comby For- Fig. 3—Seamy Tread. 
mation Caused By 
Brake Burns. 


to discover defects that have otherwise been overlooked. 
It deals briefly with the manufacture of the wheels, foundry 


Abstracted 


*Copyright, 1913, by the Illinois Central Railroad Company. 
» ¿ni Ud dd 


by permission. 
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inspection, how defects may be found in the railroad shop 
and on the road. An abstract follows: 


In spite of the efforts of the railroads to obtain the best 
product that can be made, wheel failures will occur. In 
nearly all cases the failures are preceded by certain symptoms. 
All wheels are numbered and dated when cast, and some 


Fig. 4—Shelled Out Wheels. 


roads have adopted the system of placing a maltese cross. 
or other similar mark, before the wheel number, which is 
to be mutilated when the wheel has been rejected or con- 
demned, indicating that the wheel is unfit for service. The 


Fig. 5—Chipped Rim. 


Fig. 6—Chipped Flange. 


weight is also shown and the tape measure is stenciled on the 

outside of the wheel according to the M. C. B. standards. 

This is done so that wheels of the same tape may be mated 

together. This is important and should not be overlooked. 
DEFECTS DISCOVERABLE IN THE SHOP. 


Although the wheels may pass the inspectors at the foundry, 
there is always a possibility of finding some defects in the 


Marcu, 1913. AMERICAN 


shop such as, hollow hubs, hard wheel centers, the core of 
the wheel in bad condition, warped wheels, flaws, cracks in 
the brackets and plates and the maltese cross mutilated. 
These and other obvious items may be sufficient for rejection, 
and their detection by the shop employees may prevent them 
from getting into service. 

If the hub is too hard to machine, the metal may be chipped 
away to start the tool, otherwise the wheel may be rejected. 
If the hub is found hollow, experience will have to be the 
guide for rejection. Special gages are recommended for 
turning axles and boring wheels, as a very slight variation 
in the dimensions will be noticed when pressing the wheels 
on the axles and may lead to considerable extra work, for 
the pressure to be applied is limited for the different sizes 
of wheels. Every wheel should be carefully inspected for a 
cracked hub immediately after being placed on the axle. The 
wheels should be mounted at exactly the same distance each 
side of the center of the axle, for wheels mounted too closely 
together produce a stepped tread and when too far apart 
the flanges will be unduly cut in service. 

DEFECTS ON THE ROAD. 

One of the most common causes requiring renewals of 

wheels in road service is due to wheels being slid flat. This 
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must be relied on where the shell out is less than 21% in. 

A chipped rim is shown in Figs. 5 and 7. This is generally 
caused when wheels are passing over frogs and switch points 
that are defective. Whether or not the wheel should be 
removed can be determined by the M. C. B. gage as shown 
in Fig. 7. If the defect extends within the limit mark (the 
inside edge of the outer notch when the gage is placed as 
shown in the illustration) the wheel should be condemned. 

A chipped flange may occur on the inside or on the throat 
side as shown in Fig. 6. This is usually: caused by trucks 
being loose or the wheels being improperly mounted or the 
flange striking guard rails or parts of frogs, including cross- 
ings, that are out of line or to the striking of some foreign 
object lodged in the throat of a frog. If the chipped place 
is on the inside of the flange; that is, away from the gage 
side, there is no necessity for condemning the wheel, but if 
it is on the throat side the standard M. C. B. gage should be 
used and if the chipping is beyond the gage line, the wheel 
is unsafe for service and should be removed. 

Mismated wheels, wheels not mounted equidistant from the 
middle of the axle. or wheels mounted on trucks that are ont 
of square will have excessive flange wear. A sharp flange 
will not necessarily cause a derailment of itself, but in con- 


Fig. 7—Chipped Rim. 


is due to several reasons, both in the handling of the brakes 
and in the design of the brake rigging. A slid flat wheel 
will ruin the iron in the wheel at the point of contact and if 
the flat spot is 2% in. long in freight service or 2 in. long in 
passenger service, or if there is a succession of flat spots 
around the tread the wheel should be removed. Another 
defect is that of brake burns. This is caused by overheating 
the tread of the wheel by continued pressure of the brake- 
shoe against the wheel. An illustration of this defect is 
shown in Fig. 1. It will be seen that the cracks are at right 
angles to the tread of the wheel which causes it to become 
comby, as shown in Fig. 2. When the wheel has become 
defective from excessive deterioration due to this cause it 
should be removed. 

A seamy tread such as is shown in Fig. 3 may show up after 
the wheel has been in service and if it is one inch long, or 
over, at a distance of ™% in. or less from the throat of the 
flange, or if a seam 3 in. or more long is found on any other 
part of the tread the wheel should be removed. 

A shelled out wheel is shown in Fig. 4 and the same general 
rule applies to this class of defect as to the slid flat wheels; 
that is, if the length of the shell out is 2% in. or more the 
wheel should be removed. The judgment of the inspector 


Figs. 8 and 9—A Sharp Flange and the Way It Is Measured with an M. C. B. Gage. 


nection with some other defect, such as a faulty switch point - 
or a defective frog, may cause serious results. Also, there 
is the danger of the flange breaking when it becomes too 
thin. Figs. 8 and 9 show a sharp flange and the way it is 
measured with the M. C. B. gage. The wheels shown in the 
illustration are worn beyond the prescribed limit. A crack 
of any kind in a wheel with the exception of small cracks in 
the tread on a spot where brake burning has occurred, or 
where small slid flat places appear, is sufficient cause to war- 
rant removal of the wheel from service. This includes cracks 
in the tread, plate, bracket, flange, throat, hub or anywhere 
else on the wheel. The discovery of a wheel that is loose on 
the axle naturally calls for its immediate removal. Wheels 
may also require removal for unusual causes, such as being 
damaged in a wreck or being in a fire, becoming warped, 
cracked or blistered on the tread. Care must be taken to 
remove those that have served their allotted time and where 
there is evidence of deterioration. 


Water Unaccountep For.—According to the report of the de- 
partment of Public Works, the water unaccourted for in Chicago 
during 1911 amounted to about 30 per cent. of the quantity deliv- 
ered to the mains. 


154 AMERICAN 


THE INSTRUCTION OF CAR MEN ON 
INTERCHANGE RULES 


BY R. W. SCHULZE, 
General Foreman, Car Department, Gulf, Colorado & Santa Fe, Cleburne, Texas 


Every railroad is anxious that its freight car maintenance 
charges be as low as possible, and many roads are doing their 
utmost to strengthen cars in order to reduce the possibility 
of their needing repairs and to keep them in a serviceable con- 
dition, but how many roads are actually checking up their car 
repairmen to ascertain whether they are studying the M. C. B. 
code of interchange rules carefully so that items are not being 
overlooked ? 

The Master Car Builders’ Association, in compiling the code 
of rules governing the condition of, and repairs to freight cars 
used in the interchange of traffic, has endeavored in every way 
to facilitate joint car movement and repairs. The members 
have realized the necessity of freight car improvements, and 
also the necessity of proper reimbursement to the progressive 
roads that care for the equipment of those which are back- 
ward and are inclined to keep cars on the rails as long as they 
will hold together. The rules have been made so broad that 
all lines must receive a loaded car, no matter what its condition 
is, as long as it will pass the safety appliance inspection. This 
has naturally placed the non-progressive railroads very much 
on the defensive in regard to the increased number of foreign 
car repair bills which they must pay, and has also placed the 
progressive roads on the defensive when receiving loaded for- 
eign cars that are badly worn and racked. As a result, car men 
must be more alert, more thoroughly versed in the interchange 
rules, and more careful in inspecting and accepting cars; they 
should, if possible, be thoroughly familiar with all the points, 
possibilities and technicalities of every rule. 

Foremen and inspectors wonder, at times, why they should 
be required to account for every piece of material and every 
hour used in repairing cars. The more thoroughly they are 
versed in the rules the more easily they understand the reasons; 
but the car repairmen, inspectors and foremen cannot under- 
stand and properly carry out the rules without some assistance 
or instruction. On some roads copies of the revised code are 
mailed to only the large shops, while on others they are mailed 
to everybody, with little or no instructions, and often with no 
comments or reference to changes and alterations. On a few 
roads, even the arbitration decisions are furnished to the sub- 
foremen and inspectors. 

If the carman is progressive he tries to study the changes 
made; if not he keeps on in his old path until suddenly repri- 
manded on some special point from the central office. He cor- 
rects this error and keeps on until another one is found, and so 
on, year after year; the part he understands he handles cor- 
rectly and what he cannot interpret he passes over. However, 
he should not be held responsible for slight misinterpretations, 
when we consider that master car builders, general car foremen 
and general car inspectors often disagree when discussing the 
rules; and further that even the code errs on page 13 in omit- 
ting “end of car” when specifying the information that must 
be shown on repair cards when renewing couplers. 

Much of the trouble can be eliminated if the men are given 
proper instructions and the time for this is when the rules are 
changed. The attention of the men should be called to changes 
in each rule and to any eliminations or additions, and where 
a rule is changed it should be interpreted as clearly and ex- 
plicity as possible. This should be done by letter, and after 
the men have their copies of the rules a sufficient length of 
time to study and understand them, a set of questions in the 
form of a written examination, bearing particularly on all 
changes, should be sent to each man. The following four ques- 
tions, with their answers, will give an idea of how the exami- 
nation should be conducted: 
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Question 1—An A B C car was delivered to the X Y Z, by 
the D E F, bearing an A B C defect card covering one brake 
beam, two brake heads and two brake shoes missing from the 
A end. Necessary repairs were made by the X Y Z on au- 
thority of the defect card. Who should be charged with the 
cost of the repairs and how should the repair card be made out? 

Answer—Two repair cards should be made out. The de- 
livering line should be billed on the defect card for the cost 
of the material and the owners should be billed for the labor. 

Question 2.—Correct a repair card made out as follows: 
“One coupler applied account broken.” 

Answer.—The following information must be shown: 

Number of couplers applied. 

New or second hand. 

Kind of material in couplers applied. 

Name of couplers applied. 

Size of shank. 

Size of butt. 

Kind of attachment. 

Name of couplers removed. 

Specify the part of couplers broken. 

Kind of knuckle removed and applied (open or solid). 

Condition of other parts. 

End of car. 

Cause of renewal. 

Question 3.—By whom, where and how should a card be ap- 
plied to a car? 

Answer.—By the delivering inspector. On wooden cars, on 
the outside face of the intermediate sill between cross tie tim- 
bers; with four tacks. On steel cars, either on the cross tie 
under the car, or inside at the end of the car. 

Question 4—A B C car 2604 was damaged as follows: Two 
diaft timbers broken, one end sill broken, one coupler rivet 
broken, one knuckle pin broken; all at 4 end of car. Can bill 
be rendered against the owners? If not, what items denote 
combination ? 

Answer.—All the repairs are properly chargeable to the car 
owners; no combination of defects exists. 

The central idea should be to make the questions so that the 
man must read all of the rules and thoroughly understand them 
in order to answer the questions properly. After the questions 
are answered and returned, they should be graded and, with the 
answers corrected, returned to the man examined for his fu- 
ture guidance. By the use of such methods the officer in charge 
will become familiar with the ability and knowledge of all his 
subordinates, and will be enabled to assist and instruct men of 
low standing and to correct the small irregularities and mis- 
interpretations of the man who has a better knowledge of the 
rules and their requirements. 


Ace or Locomotives.—According to a report of the Public 
Service Commission of New York for the Second District, the 
average age of the 8,616 locomotives in service in the state, 
was 9.85 years, on December 31, 1911. 


TASMANIAN RaiLways.—Tasmania possesses 477 miles of 
railway on the 3 ft. 6 in. and 2 ft. gage, there being 25 miles 
of the latter. The main line from Hobart to Launceston, which 
was the first railway to be constructed, was opened in 1876 by 
the Tasmanian Main Line Railway Company, and was operated 
by that company until 1890, when it was purchased by the gov- 
ernment. This line is 113 miles long. 


Late Trarns.—During the year ending October 31, 1912, 81 
per cent. of the trains on the New York Central and Hudson 
River were on time and the average minutes late per train 
reported was 6.9. During the same period 86 per cent. of the 
trains on the Long Island were on time and the average minutes 
late for late trains was 1.9. On the Erie 80 per cent of the 
trains were on time and the average minutes late was 6.6. 


THE GEE LOCOMOTIVE STOKER 


The Gee stoker in its present form is the result of several 
years’ experimenting with different arrangements of the over- 
feed type of locomotive stoker on the Pennsylvania Lines east of 
Pittsburgh. It was designed and has been patented by N. E. 
Gee, of the mechanical engineer’s office at Altoona, Pa., and has 
already successfully fired a large locomotive for over fifty trips, 
doing 100 per cent. of the firing. 

This stoker is of the over-feed or scatter type, employing steam 
jets for distributing the coal over the fuel bed. It consists essen- 
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Forward End of the Conveyor and Arrangement of Jets and 


tially of four parts, viz., the source of power, the coal crusher, 
the coal conveyor and the coal distributer. The first three are 
of the same general style used on the Crawford stoker. The 
source of power is a cylinder 18 in. diameter and 11% in. stroke 
secured to the locomotive frame below the cab, which transmits 
reciprocating motion through a jack shaft to the coal crusher 
and the conveyor. The crusher is located beneath the rear end 
of the coal pocket in the tender and the conveyor is in a trough 
below the tender floor and transfers the coal from the crusher 
to the distributer. It is horizontal to the end of the tender and 
is then inclined upward, terminating at an opening in the back 
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head of the boiler just below the fire door. This opening is the 
lower part of an enlarged fire door opening of the ordinary con- 
struction. The conveyor is of the reciprocating type with swing- 
ing fingers and the trough of the inclined section is of cast steel, 
the bottom having notches or steps which prevent the coal slid- 
ing backward. 

The coal distributer is simple in its arrangement and consists 
of a flat cast iron plate or apron extending inside the firebox; 
two cast iron vertical wings, one on either side, which are hinged 
at the rear, and two stationary steam jets which discharge, from 
a point just back of the wings, diagonally across the apron. The 
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Deflecting Wings on the Gee Stoker. 


angle of discharge is such that the center of the two jets meet 
at a point a few inches in front of the center of the plate. The 
two wings are connected by a cross bar, giving them simultaneous 
movement, and are operated by a connection to the fireman’s 
control lever. 

The steam jets are intermittent in their action, and are open 
only at the extreme forward end of the stroke of the conveyor. 
This is accomplished by means of a nozzle control valve which 
embodies two separate and independent piston valves, one regu- 
lating the amount of the steam discharged through either of the 
two jets, and the other the intermittent action of the blast. 
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The latter is operated through a yoke connected to the conveyor 
driving arm and consists of a differential piston held in a closed 
position by the steam pressure, except as it is opened by the yoke. 
The other valve is connected to the fireman's contro) lever and 
reduces or entirely closes the passage to one or the other of 
the nozzles as desired. When the control lever is in the center, 
the deflecting wings stand parallel to the sides of the conveyor 
and steam is admitted to both of the blast pipes or jets. In this 
position the coal is distributed evenly across the grate except in 
the back corners. When the control lever is pulled to its ex- 
treme backward position the deflecting wings are swung to the 
left and the left nozzle or jet is shut off while the one on the ay “oe 
right is wide open. In this position the coal is discharged to 
the left back corner of the firebox. When the control lever is 
thrown forward it supplies the right back corner. Intermediate 


positions between these extremes will place the coal at any de- \ZZ ce BY X 

sired location on the grate. A ¡AL yy 
Reference to the photographs will show that the stoker occupies ‘a 

but little room in the engine cab and that it in no way interferes 

with hand firing. The apron and the distributing wings are 

arranged to be easily removed from the outside of the firebox 
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Section A-8 


Details of the Nozzle Control Valve Used on the Gee Stoker. 
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Arrangement of the Coal Conveyor on the Gee Stoker. View of the Stoker Showing the Fireman’s Control Lever. 
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and can be replaced with spare parts if necessary. These are 
the only parts of the apparatus that are exposed to the action 
of the fire. 

It is stated that it is possible to fire any kind of coal with this 
device at any rate from 100 lbs. to 18,000 lbs. an hour and that 
the stoker will readily operate with 40 lbs. steam pressure. 


IMPROVED FORCE FEED LUBRICATOR 


McCord & Company, Chicago, are supplying a new design 
of force feed lubricator for 50 consolidation locomotives for 
the Pennsylvania Lines West of Pittsburgh. The principal 
changes from previous designs are the elimination of the sight 
feed, the bleeder test, and the stroke regulator and changes in 
the design of the driving shaft stuffing boxes. It has been 
found that with this type of lubricator both the sight feed 
and bleeder test are unnecessary and that the rate of oil supply 
can be determined with sufficient accuracy at the outset so as 
not to require the need of a stroke regulator. 

The force feed lubricator previously used on the Pennsylvania 
is operated from the valve rod. The new application gives 
a constant number of strokes per mile, the transformer con- 
necting arm being attached to the link at a point 6 in. above 
the link support. The other end of this arm is connected to 
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Force Feed Lubricator 


a transformer made up of a ratchet wheel and a system of 
bevel gears, which drives the transmission rod. The transformer 
may be located on the running board or in any other convenient 
position. The transmission rod is made with two universal 
joints and a slip joint, to allow for expansion and contraction. 
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The two left hand pumps of the lubricator supply oil to the 
stoker and air pump and have a stroke of % in., while the two 
right hand pumps lubricate the main valves and have a stroke 


Transmission Connections from Transformer to Lubricator Drive 
Shaft. 


of % in. They are capable of pumping against a pressure of 
3,000 Ibs. per square inch. 
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of Improved Design. 


The advantages claimed for this system of lubrication are the 
positive feed while the engine is working, the elimination of 
pressure in the oil reservoir, which makes it possible to fill the 
lubricator while in full operation, economy in oil consumption, 
as the oil is only fed while the engine is running, no necessity 
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for adjustment on the part of the engineman and the oppor- 
tunity of forcing an additional supply of oil to the various bear- 
ings should it be deemed necessary. This latter operation is 
performed by a crank fixed on the end of the pump shaft within 
easy reach of the engineman. This system has also been used to 
a considerable extent for driving journals and it is claimed 
that a pressure may be maintained in the oil cavity sufficiently 
high to raise the brass from the journal and thus insure a 
‘comparatively perfect film of oil throughout the length of the 
journal. 
service. 


ANTI-FRICTION SIDE BEARINGS 


Two types of anti-friction side bearings, intended for heavy 
loads and short travel, have recently been developed by Ed- 
win S. Woods € Company, Chicago. The illustrations show 
one with flat sides, which is used for tender trucks, and one 
with corrugated sides, for freight car trucks. The rollers 
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Three-Roller Side Bearing for Freight Cars. 


work between oil-tempered steel spring bars, and are made of 
malleable iron or cast steel. The design is based on the fact 
that the capacity of rollers varies directly as their diameter 
and length; that is to say, a roller 1 in. in diameter and 2 in. 
in length, or 2 in. in diameter and 1 in. in length, will have twice 
the capacity of a roller 1 in. in diameter and 1 in. in length. In 


Anti-Friction Side Bearing for Tenders. 


the case of the tender roller bearing, there are five rollers 4 in. 
in diameter and 3 in. long, which are equivalent to one large 
roller 10 in. in diameter and 6 in. long. These rollers have a 
side clearance of '% in., and the friction is restricted to the 
rolling on the two bearing plates. 

The drawing shows a three roller bearing for freight cars. 


There are now about 200 of these lubricators in 
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These rollers are corrugated, which allows them to be in contact 
in all positions and still have a greater length of travel tham 
in the case of the flat-sided roller. In the normal position the 
corrugations will be in contact at their apices. As the rollers 
move to one side or the other the apex of one corrugation will 
slide into the hollow of the other until there is a positive bearing, 
as shown in the illustration. Of course, it is necessary that these 
corrugations be .carefully made to the correct radius, which is 
one-half the width of the roller. In this case, the travel is 1% 
in. on each side of the center line, making a total of 3 in., which 
is probably more than will be required in this class of service, 
although by slight changes in the design of the roller this move- 
ment can be increased. The claims of the makers include sim- 
plicity of construction, no small parts, little attention required, 
and large carrying capacity. 


THE KLING BOLT 


It is claimed that the Kling bolt is the only one that will al- 
low the head to pass through a hole of the same diameter as the 
stem and still give a firm anchorage for the head on the opposite 
side of the material through which it passes. To accomplish 
this the bolt is split, as shown by the illustration, but as the 
area of the metal at the head is greater than that at the root of 
the thread the tensile strength is not affected. It is also claimed 


The Kling Bolt. 


that the process of heading the bolt does not destroy the fiber 
of the metal. The bolt is made either with plain head or braced 
head, the latter being designed for use where heavy strains occur. 

This type of bolt is adapted for hollow construction work. 
One of the illustrations shows the use in attaching brackets, etc., 
to piping used for a railing, and it is similarly adaptable for 
swivels, loops, attachments for guy wires, etc. Where gates are 
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Method of Use in Tubular Construction. 
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required, hinges may be securely attached to the piping by means 
of this device, and it is possible to attach fittings of vari- 
ous designs to both round and square columns. A broad field 
for its use is that of steel passenger car construction. One of 
the illustrations shows sash and curtain guides bolted to the 
tubular post of a steel car; where space is limited, a single cur- 
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tain guide can be used as shown. Composition wood or steel 
lining can also be readily attached to posts and carlines, and 
lining fastened with this bolt may be easily removed for repairs 
and painting. 

The bolt is the invention of Peter M. Kling, of the Brooklyn 
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Post Construction in Steel Car. 


Rapid Transit Company, and is being placed on the market by 
the U. S. Metal & Manufacturing Company, New York. 
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MOTOR FOR SHOP SERVICE 


A new Westinghouse direct current motor has been placed on 
the market and is designed for driving bending rolls, raising the 
crossrails of planers and boring mills, moving the tail-stocks of 
large lathes and similar service requiring motors with special 
torque characteristics. The special feature of this motor is a 
heavily wound compound field, most of the excitation being due 
to the series coils; and as a result the torque increases rapidly 
as the current input increases, this being the principal require- 
ment in starting a crossrail, or taking a plate through bending 


Features. 


Westinghouse Direct Current Motor with Special 


rolls. The shunt field winding limits the no-load speed to ap- 
proximately twice the full load speed so that racing is impos- 
sible. The commutation is practically sparkless, due to the use 
of commutating poles and carefully designed commutator and 
brushes. It is claimed that these motors require very little at- 
tention, as the lubrication is automatic and the brushes rarely 
require renewal. The frame is made of rolled steel, the shaft 
of axle steel, and the bearings are very large and are dust and oil 
proof. 
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The motors are made by the Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa., and are of capacities 
from 3 to 40 horse power, for 230 volt direct current circuits. 


TESTING EQUIPMENT FOR THE 
PENNSYLVANIA 


During the past year the Pennsylvania Railroad has added a 
number of new machines to the equipment of its physical testing 
laboratory. These include the largest universal screw power test- 
ing machine ever built which has a capacity of 1,000,000 lbs.; a 
large vibrating spring testing machine for testing full size locomo- 
tive springs to destruction; a hardness tester for tires, wheels, 
etc, and an endurance tester for subjecting the specimens to 
alternating stresses under load. These machines were all de- 
signed and built by Tinius Olsen & Company, 500 North Twelfth 
street, Philadelphia, Pa. 

The 1,000,000 lb. universal testing machine is of the Olsen 
standard four screw type and is adapted for full size tensile tests 
on bolsters, truck frames, car couplers, or other similar locomo- 
tive or car parts. The table is 10 ft. in length and the crosshead 


75,000 Lb. Locomotive Spring Tester. 


has a movement of 8 ft. The straining system consists of four 
screws set at 48 in. centers which operate the crosshead through 
long manganese bronze nuts, each 25 in. in length. The operation 
is through a system of gearing from a variable speed 25 h. p. 
motor. The weighing system is of the Olsen standard type 
terminating in a dial vernier screw beam having three poises. 
Extremely accurate readings are possible even under the heaviest 
loads. The weight of the machine is over 100,000 Ibs. 

The large spring tester is of 75,000 lbs. capacity and of special 
design. It is shown in the illustration. This is arranged to 
vibrate the locomotive spring to destruction under load and any 
static load up to the capacity of the machine can be weighed. 
The eccentricity for vibration can be varied from 0 to 4 in. This 
machine is also operated by a 25 horsepower motor. 

In the hardness tester provision has been made to accom- 
modate a full size car wheel. This machine makes the test by 
the penetration of a steel ball into the material and the apparatus 
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is so designed as to automatically measure this penetration to 
.0001 in. 

A new model White-Southern endurance tester has been -in- 
stalled. This has a direct connected motor drive and is arranged 
to test three lengths of samples. It is especially adapted for 
testing heat treated steels. The tests with this machine con- 
sist of rotating a standard shape specimen at high speed while 
under any desired load. The independent speed counters are 
automatically cut off when the specimen breaks giving a record 
of the total number of revolutions made. 


GRAPHO-METAL PACKING 


A new packing has recently been placed on the market by the 
American Piston Company, Indianapolis, Ind. It is known as 
the Grapho-Metal packing and is a combination of a special 
soft babbitt metal and graphite. It is made up of half rings, 
as shown in the illustrations, and is especially adapted to air 
pumps, valve stems, throttle rods, etc. It is easily compressed 
by screwing the gland nut down hard after it has been applied, 
which forces it against the rod, adapting it to the position or 


Nut Lock and Piston Rod Shields for Westinghouse Cross 
Compound Pump. 


shape of the rod, in this way allowing for any imperfections in 
alinement. The end surfaces of the upper and lower rings 
contain a lower percentage of graphite, thus forming a sup- 
port for the packing in cases where the stuffing box clearance 
is too great; also sealing the packing into the stuffing box, and 
in this way restricting the loss to service wear only. This is 
found to be slight, owing to the lubricating qualities of the 
graphite which is always in contact with the rods. 

The air pump packing is divided into rings and is applied 


Throttle Rod Packing. 


Air Pump Packing. 


in the ordinary manner, care being taken to see that the gland 
nuts are firmly screwed into place. The special advantage of 
the packing in this service is that no swabs or oil cups are 
required, as the graphite will give the necessary lubrication. 
After the pump has been in operation a short time the pack- 
ing becomes polished, which reduces the friction and wear. 
Reports from roads using this packing state that it has been in 
service during the last 18 or 20 months and is still in good 
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condition. The pumps may be taken out of service and re- 


paired without necessarily destroying the packing, as the lye 
or acid baths usually given the pumps at such times have no 
effect on it. 

The throttle packing is made up of a number of rings, depend- 
ing upon the depth of the stuffing box, and is applied in the 
same manner as on the pump, being screwed hard up into place 
so that there will be a positive bearing on the rod. The pack- 
ing for cab fittings is made in one piece. This packing has 
also been used successfully on injector steam rams and water 
valve stems, and is being developed for use on steam pistons 
for superheater as well as for saturated engines. 

A combination piston rod shield and nut lock has been de- 
vised by the same company for use on air pumps, which, to- 
gether with the air pump packing described, comprise the air 
pump packing set. The illustrations show the shields for a 
Westinghouse cross compound pump. The large shield is shown 
open ready to be placed around the rod. It is closed and held 
in position by the bolt and nut shown. The inner sleeve is then 
raised by pressing down on the adjusting lever until it bears 
firmly on the upper and lower gland nut. The cam on the 
head of the bolt is then thrown over, firmly clamping the shield 
to the gland nuts. The necessary adjustments for making 
the locking lever effective are made with the knurled nut on 
the clamping bolt. 


BLOWER VALVE 


As a means of reducing smoke from engines in and about 
Chicago, the Chicago & North Western has adopted the use 
of the blower valve shown in the drawing. It was designed 
by L. Loedige, engine house foreman on the North Western, 
and is made on the principle of the rotary valve, such as is 
used in engineers’ air brake valves. An arm 6% in. long is 
attached to the stem of the valve and has several holes through 
it for making a proper connection. The valve is located on 
the fireman’s side and by connecting a rod to the handle and 
extending it across the boiler head it may be operated by the 
engineer. A very slight turning of the valve stem will place 
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Blower Valve Used on the Chicago & North Western. 


the valve in full operation. This valve replaces the ordinary 
globe valve and has been applied to all engines on the North 
Western in and about Chicago. It has been patented by Mr. 
Loedige, but as yet is not on the market for general sale. 


The Canadian Pacific has ordered the establishment of safety 
committees throughout the company’s lines. 


The new Grand Central Terminal, New York, was opened for 
business at midnight, Saturday, February 1, 1913. 


Both houses of the Oklahoma legislature have passed a full 
crew bill. It requires all freight trains to be manned with a 
fireman, engineer and three brakemen. 


The Post Office Department reports that the number of parcels 
carried in the mails in the month of January was about 40 mil- 
lions; and over one-tenth of these parcels were mailed in Chicago. 


A bill has been introduced in the Iowa legislature requiring 
that all railway locomotives be equipped with headlights of not 
less than 1,500 candle power, measured without the aid of a 
reflector. 


A bill has been introduced in the Texas legislature which 
designates the State railroad commission as a board of arbitra- 
tion, with power to settle disputes between the railways and 
their employees regarding wages or conditions of service. 


A bill to require all cabooses to be 24 ft. long has been intro- 
duced in the New York legislature. The bill goes into minute 
particulars, specifying the number and length of the berths to be 
provided for the men to sleep in. After July, 1920, it will be 
unlawful to use a caboose not complying with the statute. 


The Chicago & Alton has refused the demand of unions rep- 
resenting its emplovees at the Bloomington shops, that the work- 
ing time in the shops be placed on a basis of eight hours a day, 
and five days a week instead of six days a week, in order that 
the full force may have an opportunity to obtain employment. 


The new “Overland Limited” express of the Chicago & North 
Western, announced last year, will be put in service April 1. 
The train will run between Chicago and San Francisco in 64 
hours, and the extra fare will be $10. On the same date the 
new train of the Chicago, Milwaukee & St. Paul will be put on, 
running through in 72 hours. 


FIREMEN’S WAGE CONTROVERSY 


The eastern railroads and the committee of their firemen 
have agreed to arbitrate the firemen's demands under the Erd- 
man act. This decision followed the sending of a letter by the 
railroad’s committee, on Tuesday, February 18, to the govern- 
ment conciliators, from which we quote the following paragraph: 

“At the urgent request of you as representatives of the govern- 
ment, and under the strongest protest we are able to voice, the 
managers’ committee agree to arbitrate the firemen’s controversy 
under the Erdman act. The managers also desire to give notice 
at this time that they shall earnestly request that the hearings 
in this arbitration be open to the public.” 

Following the announcement that an agreement had been 
reached, Judge Knapp said that the firemen's committee had 
voted to join the other classes of employees and the officers of 
the railroads in asking Congress to modify the Erdman act. The 
railroads have selected W. W. Atterbury, vice-president of the 
Pennsylvania Railroad, as their member on the board of three 
arbitrators, and the hremen’s committee has named Albert Phil- 
lips, third vice-president of the firemen's brotherhood. Mr. 
Phillips was born in California and began his railway service as 
a fireman on the Sacramento division of the Southern Pacific 
fifteen years ago. He was made an engineman in 1993. For the 
last three years he has devoted his time entirely to his position 
as an officer of the brotherhood. The third arbitrator has not 
yet been decided upon. 


NEWS DEPARTMENT 


FATAL ACCIDENTS IN NEW YORK CITY 


Not all of the dangerous places in the world are to be found 
on the railroads, although, at times, one reading American news- 
papers might get the impression that such was the fact. No less 
than 2,712 violent deaths occurred in New York City during the 
calendar year 1912, as reported by the Board of Coroners; and 
railroad men will be interested in some of the details of this 
statement, showing the causes of the deaths. Railroads. seem 
to be much more careful of people's lives than are the people 
themselves. Four hundred and seventy-four of these deaths were 
suicides; and of the other causes in the list, some of the most 
prominent are the following: 


Accidental falls and falling ar- Overlying css 32 

Holes do dio Aue eee 2 Choked by food................ 15 
Accidental burns ..............267 In subways (none in train acci- 
Submersion ........o.o.ooo.o....229 CHORUS) A a havens 14 
Accidentally overcome by gas...183 Explosions rata 14 
Homicides by shooting.......... 114 Machinery accidents .......... 11 
Automobiles .........o...o..oo.oo.. 146 Kicked by horse.........oo.ooo.. 10 
Horse drawn vehicles........... 108 Electric shocks ................ 5 
Surface street cars, electric..... 62 Accidental cutting ............. 
Surface street cars, horse drawn 10 On N. Y. C. & H. R. R. R..... 3 
Elevators A tat ating 53 Accidental shooting ............ 
Accidental poison .............. 52 


The number of persons killed in automobile accidents, 146, is 
55 more than in the preceding year. Of the accidental falls, 97 
were falls from windows. and of the 97 victims 36 were under 
14 years of age. Of the 5.697 deaths reported to the coroner’s 
ofhice during the year, 149 were of persons never identified, and 
of these unidentified €4 were children. 


MEETINGS AND CONVENTIONS 


General Foremen’s Association.—William Hall, secretary and 
treasurer of the International Railway General Foremen's Asso- 
ciation, has changed his address from Escanaba, Mich., to 829 
W. Broadway, Winona, Minn. Present indications are that 
the 1913 convention of this association, which is to be held July 
22-25, will be by far the most successful one in the history of 
the organization. Among the more important reports which 
are being prepared are those on the maintenance of superheater 
locomotives, engine house efficiency, shop schedules, and driving 
box work. 


International Ratlway Fuel -ssoctation.—The fifth annual con- 
vention will be held at the Hotel Sherman, Chicago, May 21 
to 24, 1913. Papers will be presented on the following subjects: 
Standard Form of Contract, Covering Purchase of Railroad Fuel 
Coal: Location, Construction, Development and Operation of a 
Bituminous Coal Mine; Sub-bituminous and Lignite Coal as 
Locomotive Fuel; The Internal Combustion Engine as applied to 
Railroad Service: Scaling of Locomotive Boilers and Resultant 
Fuel Loss; History of the Brick Arch in Its Relation to Loco- 
motive Operation and Fuel Economy; Modern Locomotive Coal- 
ing Station: Its Design, Construction, Operation and Main- 
tenance; A Uniform Method of Computing Locomotive Fuel 
Consumption. 


New York Ratlroad Club.—Safety on Railroads was the title 
of the paper presented by J. W. Coon, assistant to the general 
manager. Baltimore & Ohio Railroad, at the February meeting. 
Mr. Coon explained in detail how the various safety committees 
are formed on the Baltimore & Ohio, their manner of working 
and the problems presented to them. This was the first eastern 
road to undertake a serious study of the safety problem and 
results have been most satisfactory. This work was started on 
November 1, 1911, with the appointment of a general safety 
committee of six officers selected from the different departments 
and divisional committees of eight which included a shopman, 
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an engineer or fireman, a conductor or brakeman, a yardman, a 
station agent, a supervisor or assistant division engineer, a 
medical examiner and a division claim agent. Half of each divi- 
sion committee is changed every six months. They make weekly 
reports, a copy of which is sent to the general committee. The 
ways in which suggestions made are followed up and the problems 
the committees have had to solve were explained by the author. 
Evening meetings of the employees and their families are held 
and lecturers explain how to avoid accidents. Observation tests 
assist in alertness in avoiding accidents. 


Railroad Meeting of A. S. M. E.—The Railway Committee 
of the American Society of Mechanical Engineers has arranged 
for the discussion of the subject of steel passenger car de- 
sign in its various phases at a meeting to be held in the Engi- 
neering Societies building, New York City, on the evening of 
April 8. The first session under the direction of this committee 
was held at the annual meeting of the society in December, 
and considered the Factors Involved in the Selection of Loco- 
motives and Train Lighting. It proved so successful that it 
was decided to hold a second session, as announced above. 
The following parties have already accepted an invitation to 
discuss the various phases of the subject: Problem of Steel 
Car Design, W. F. Kiesel, Jr., assistant mechanical engineer, 
Pennsylvania Railroad; Suspension of Steel Cars, E. W. Sum- 
mers, president, Summers Steel Car Company; Truck for Steel 
Passenger Cars, J. A. Pilcher, mechanical engineer, Norfolk & 
Western; Provision for Electric Lighting in Steel cars, H. A. 
Currie, assistant electrical engineer, New York Central & Hud- 
son River; Provision for Electrical Equipment on Steel Motor 
Cars, F. W. Butt, assistant engineer, New York Central & Hud- 
son River; Special Ends for Steel Passenger Cars, H. M. 
Estabrook, president, Barney & Smith Car Company; Draft 
Gears for Steel Passenger Cars, S. P. Bush, Buckeye Steel 
Castings Company; Cast Steel Double Body Bolster and End 
Frames for Steel Cars, C. T. Westlake, chief mechanical engi- 
neer, Commonwealth Steel Company. Other subjects which 
will be discussed are as follows—the names of those to whom 
they have been assigned will be announced later: Introduction 
to General Discussion of Steel Passenger Cars; Superstruc- 
ture of Steel Cars; Roof Structure for Steel Cars; Interior 
Steel Finish for Steel Passenger Cars; Corrosion and Protec- 
tion of Steel Passenger Cars; Air Brakes for Heavy Steel Pas- 
senger Cars; and Special Pressed Steel Shapes for Steel Cars. 
This is the first time that there has ever been a general meet- 
ing of engineers for the discussion of this problem, and it is 
the intention to bring out the very latest developments in the 
various features of steel passenger car design. The chairman 
of the committee is E. B. Katte, chief engineer electric trac- 
tion, New York Central & Hudson River. 


New England Railroad Club.—‘Steel Freight Cars” was the 
subject of the paper presented by Charles A. Lindstrom, chief 
engineer of the Pressed Steel Car Company at the January meet- 
ing of this club. The author briefly discussed the advantages of 
the steel car and the problems it had introduced. He outlined the 
more difficult features of design covering the center sills, body 
bolsters and the connection between the two, pointing out the 
most desirable arrangement. Illustrations were given of a num- 
ber of cars to demonstrate the best practice. The author advised 
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specifications prepared on broad „lines and a high grade of in- 
spection, also that repair parts should be ordered in large quan- 
tities which would not only decidedly reduce their cost but would 
also be a saving in time to the railway company ordering them. 
In connection with specialties, he stated that it would be to the 
best interests of the railroads to adopt no new designs of the 
ordinary type freight cars which contain constructions of the 
vital parts on which they could not obtain competing bids from 
all manufacturers. He strongly urged a greater uniformity of 
designs with the ultimate prospect of a common standard car. 
An engineering board created by the Master Car Builders’ Asso- 
ciation and the American Railway Association which would pre- 
pare the designs for all cars used in interstate commerce was 
suggested as an ultimate possibility. In the discussion Frank M. 
Brinkerhoff spoke on the subject of steel passenger cars and 
urged designers to arrange all cars now being used in steam 
service so that they could, in the future, be converted for electric 
service; and in that connection the matter of weights should be 
carefully considered. F. M. Whyte, vice-president of the Hut- 
chins Car Roofing Company, spoke on the subject of box cars 
and predicted that within four or five years a wooden upper 
framing would seldom be used and that probably metal sheathing 
would also be common. He recommended the use of a flexible 
all-metal roof. Mr. Steicher, superintendent. Keith Car & Man- 
ufacturing Company, stated that while structural shapes could 
be largely used to great advantage, pressed steel frames were ab- 
solutely necessary in some places if the minimum weight was to 
be obtained. This is especially so in connection with steel pas- 
senger cars. In closing the paper, Mr. Lindstrom stated that the 
repair men used in the car yards for working on wooden cars 
made the best workmen for steel car repairs. He believes that 
ultimately the joints of steel cars will be made by welding and 
there will be neither bolts nor rivets required. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Air Brake AssociaTION.—F. M. Nellis, 53 State St., 
Convention, May 6-9, 1913, St, Louis, Mo. 
AMERICAN Raitway Master Mecuanics’ Assoc.—J. W. Tay'or, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atl: ntic City, N. J. 

AMERICAN RAILWAY Toot ForeMENn’s ASSOCIATION.—A. R. I avis, Central of 
Georgia, Macon, Ga. 

AMERICAN Society FOR TESTING MaTeERIaALs.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Annual convent'on, June, 1913. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St, New York. Annual meeting, Dı cember 3-6, Engi- 
neering Societies’ Building, New York. Railroad session, Thursday 
morning, December 5. 

Car ForeMen’s ASSOCIATION oF Cricaco.—Aaron K'ine, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL RAILWAY Fuer Association.—C. G. Hall, McCormick build- 
ing, Chicago. Convention, May, 1913, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S AssoctaTion.—William Hall, 
Chicago € North Western, Escanaba, Mich. 

INTERNATIONAL RAILROAD MASTER BLACKSMITM'S ASONO: —A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913. Richmond, Va. 

Master Boier MAKERS” Association.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 
Master Car BuiLners”' Assocration.—J. W. Taylor, Old Colony building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 
Master CAR AND Locomotive PalnTERS”' Assoc. or U. S. AND CANADA.—A. 
P. Dane, B. & M., Reading, Mass. Convention, Sept 9-12, 1913, 
Ottawa, Can. 

RAILWAY STOREKEEPERS” AssociaTION.—J. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, Il. 


Mass. 


Boston, 


RAILROAD CLUB MEETINGS 
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Next itle o 
Club Meeting. Title of Paper, Author. Secretary. Address. 
| 
Canadian ....... Mar. 11 Safety First cdc vccesova atadas IN. S. Dunlap....... ‘Jas. Powell. .|Room 13, Windsor Hotel, Montreal. 
Central ........ Mar. 14 ¡Rules of Interchange........oo.oooo ooo». Committee report. MH. D. Vought.. 95 Liberty St.. New Yor 
New England.. Mar. 11 Rules of Interchange........ooooo momo...» Committee report...., Wm. E. Cade, Jr. 683 Atlantic Ave., Boston, Mass. 
New York..... o| Mar. 21 ¿Annual Electrical Night. .........o o... .... A E O IH. D. Vought....j95 Liberty St., New York. 
Richmond .......| Mar. 10 Baker Valve Gear........oooooooomooooo. R. Graham.......... 'F. O. Robinson.. C. £ O Ry., Richmond, Va. 
St. Louis........ Mar. 14 Railroads and Railroading........«....... Hon. Orville F. Berry B. W. Frauenthal Union Station, St. Louis, Mo. 
Western ...... ..| Mar. 18 ‘Locomotive Testing Plant at University of | 
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Tes: W. Taylor... 390 Old Colony Bldg., Chicago. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place-in the mechanical 
departments of the railways of this country, and we shall greacly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


Jos. CHIDLEY, master mechanic of the Lake Shore € Michigan 
Southern at Collinwood, Ohio, has been appointed assistant 
superintendent of motive power of the Lake Shore & Michigan 
Southern, the Chicago, Indiana € Southern and the Indiana 
Harbor Belt, with headquarters at Cleveland, Ohio, succeeding 
S. K. Dickerson. Mr. Chidley entered the service of the Lake 
Shore & Michigan Southern March 28, 1890, as a machinist at 
Elkhart, Ind., and in February 1892, was transferred in the same 
capacity to the Root street engine house, Chicago. In February, 
1900, he was appointed foreman machinist at Englewood, IIL, 
and in December of the same year was appointed acting foreman 
at the same point. In January, 1901, he went to Elkhart as 
night foreman and in May, 1901, was appointed foreman at 
Air Line Junction, Ohio. In November, 1904, he returned to 
Elkhart as assistant master mechanic and in July, 1906, was 
appointed master mechanic at Collinwood, Ohio, the position 
he now leaves. 


WILLIAM GARSTANG, superintendent of motive power of the 
Cleveland, Cincinnati, Chicago & St. Louis, the Peoria & Eastern 
and the Cincinnati Northern, having requested to be relieved 
of a portion of his duties, 
has been appointed gen- 
eral master car builder, 
and S. K. Dickerson, 
formerly assistant super- 
intendent of motive 
power of the Lake Shore 
& Michigan Southern, 
has been appointed su- 
perintendent of motive 
power, both with head- 
quarters at Indianapolis, 
Ind. Mr. Garstang was 
born February 28, 1851, 
in England, and was edu- 
cated in the public 
schools. He began rail- 
way work in 1863 as a 
machinist apprentice with 
the Cleveland & Erie, 
now the Lake Shore & 
Michigan Southern, at 
Cleveland, Ohio, where 
he remained six years. He was then for 11 years machinist and 
general foreman for the Atlantic & Great Western and the 
New York, Pennsylvania & Ohio; three years general foreman 
of the Cleveland & Pittsburgh division of the Pennsylvania 
Company, and five years master mechanic of the Cleveland, 
Columbus, Cincinnati & Indianapolis, now the Cleveland, Cin- 
cinnati, Chicago € St. Louis. From 1888 to April, 1893, Mr. 
Garstang was superintendent of motive power of the Chesapeake 
& Ohio, and in the latter year became superintendent of motive 
power of the Cleveland, Cincinnati, Chicago € St. Louis. 


W. Garstang. 


S. K. Dickerson, assistant superintendent of motive power 
of the Lake Shore & Michigan Southern, has been appointed 
superintendent of motive power of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at Indianapolis, Ind. 
Mr. Dickerson was born January 16, 1859, at Prescott, Wis., 
and entered railway service in 1880. He was a machinist with 
the Missouri, Kansas & Texas, at Parsons, Kan., to 1881 and 
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with the Pennsyivania from 1881 to 1883 as machinist at Tyrone 
and Altoona, Pa. From 1883 to 1894 he was machinist, gang 
foreman and shop foreman of the Norfolk € Western, at 
Roanoke, Va., and from 1894 to January, 1900, was master 
mechanic of the Radford division of that road at East Radford, 
Va., and general foreman at Roanoke, Va. From January to 
May, 1900, he was master mechanic of the Toledo division of 
the Lake Shore & Michigan Southern and from May, 1900, to 
August, 1902, was, in addition, master mechanic of the Eastern 
and Franklin divisions. In August, 1902, he was appointed 
master mechanic of the same road at Collinwood, Ohio, and 
in 1906, was appointed assistant superintendent of motive power, 
the position he now leaves. 


H. D. Jackson has been appointed general master mechanic 
of the Alabama, Tennessee & Northern and the Tombigbee Val- 
ley, with headquarters at Panola, Ala. He is also in charge of 
the shop at Calvert, Ala. 


D. E. Leary, formerly road foreman of engines and round- 
house foreman of the Atchison, Topeka & Santa Fe. at Fort 
Madison, Iowa, has been appointed fuel inspector with head- 
quarters at Amarillo, Texas. 


GeorGE McCorMIck has been appointed assistant general man- 
ager (mechanical) of the Galveston, Harrisburg & San Antonio, 
the Houston & Texas Central, the Houston East & West Texas, 
the Houston & Shreveport and the Texas & New Orleans, and 
superintendent of motive power and machinery of Morgan’s 
Louisiana and Texas Railroad and Steamship Company, and the 
Louisiana & Western, with headquarters at Houston, Tex., suc- 
ceeding J. W. Small, resigned. 


H. W. Ripcway has been appointed superintendent of motive 
power and car department of the Colorado & Southern, with 
office at Denver, Col., succeeding H. C. Van Buskirk, resigned on 
account of ill health. Mr. Ridgway was born July 17, 1866, at 
Delaware Water Gap, Pa. He was educated in the common 
schools and began railway work in November, 1881, as machinist 
apprentice with the Denver & Rio Grande. From May to De- 
cember, 1887, he was successively journeyman and foreman of 
the Mexico Central at Mexico City, and then for four years was 
with the Denver & Rio Grande as a journeyman and gang fore- 
man. He returned to the Mexico Central in 1893, and until 1901, 
was foreman and master mechanic. In February of the latter 
year he went to the El Paso & Northeastern as superintendent of 
machinery, and from April, 1903, to February 1, 1904, he was 
superintendent of the contract shop. He then became super- 
intendent of shops of the Mexican Central at Aguascalientes, 
Mex., where he remained until December 1, 1905. On Janu- 
ary 1, 1906, he was appointed master mechanic of the Colorado 
& Southern and the Atchison, Topeka & Santa Fe at Denver, 
Col., from which position he has been promoted to that of 
superintendent of motive power and car department, as above 
noted. 


N. L. SmiTHAN has been appointed assistant superintendent 
of motive power of the Missouri, Kansas & Texas of Texas, 
with office at Dennison, Tex. 


T. A. SUMMERSKILL has been appointed superintendent of 
motive power of the Central Vermont, with headquarters at 
St. Albans, Vt. 


——— 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


W. E. ANDERSON, master mechanic of the Colorado € Southern 
at Trinidad, Col., has been transferred to Denver, Col., as master 
mechanic of the Colorado € Southern and the Atchison, Topeka 
& Santa Fe, succeeding H. W. Ridgway, promoted. 


Henry BLAKE has been appointed road foreman of engines 
of the Plains division of the Atchison, Topeka & Santa Fe, with 
headquarters at Amarillo, Texas. 
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Frank Boyp has -been--appointed road foreman of equipment - 


of the Chicago Terminal division of the Rock Island lines, suc- 
ceeding R. E. Wallace, promoted. 


F. T. Case, whose appointment- as master mechanic of the 
Missouri, Kansas & Texas Railway of Texas, with headquarters 
at Smithville, Tex., was announced in the February, 1913, issue of 
the American Engineer, was born at Atlanta, Ga., August 25, 
1862. He was educated in the common schools, and after serving 
an apprenticeship as millwright and machinist, began railway 
work in October, 1881, as a locomotive fireman on the Texas & 
Pacific. From April, 1882, to September, 1887, he was engaged 
in other business, on the latter date re-entering railway service 
as a machinist for the Missouri, Kansas & Texas of Texas. 
He was a locomotive engineer on that road for ten years from 
August, 1889, and in August, 1900, he was appointed foreman 
of machinery at Smithville, Tex., which position he held until 
his appointment as master mechanic. 


James BRATTELL RANDALL, whose appointment as master me- 
chanic of the Louisville, Henderson & St. Louis, with head- 
quarters at Cloverport, Ky., was announced in the January, 
1913, issue of the Amer- 
ican Engineer, was born 
on January 8, 1861, at 
Athens, Ohio. He re- 
ceived a college educa- 
tion, and on November 
12, 1879, began railway 
work with the Pitts- 
burgh, Fort Wayne & 
Chicago, now a part of 
the Pennsylvania Sys- 
tem, remaining with 
that road for five years 
when he went to the In- 
diana, Bloomington & 
Western, now a part of 
the Cleveland, Cincin- 
nati, Chicago & St. 
Louis. He was then 
chief engineer of stations 
for four years with the 
Parkersburg Electric 
Light & Power Com- 
pany, and later for one year was in the service of the Newport 
News & Mississippi Valley. On December 11, 1891, he became 
an engineman on the Louisville, Henderson & St. Louis, and 
on September 6, 1910, was promoted to the position of assistant 
master mechanic, which position he held at the time of his recent 
appointment as master mechanic of the same road, as above 
noted. 


J. B. Randall. 


Frank Cova.Lt has been appointed road foreman of equipment 
of the Oklahoma division of the Rock Island lines, succeeding 
C. S. Yeaton, promoted. 


J. M. Davis has been appointed master mechanic of the Colo- 


rado € Southern at Trinidad, Col., succeeding W. A. Anderson, © 


transferred. 


W. H. Evans has been appointed district master mechanic, 
second district, British Columbia division of the Canadian Pacific, 
with headquarters at Vancouver, B. C. 


J. E. Fitzimons has been appointed master mechanic of the 
Central Vermont, with headquarters at St. Albans, Vt. 


H. L. Foster has been appointed road foreman of equipment 
of the Arkansas division of the Rock Island lines, with head- 
quarters at Argenta, Ark., succeeding S. T. Patterson, resigned. 


O. M. Foster, division master mechanic of the Lake Shore & 
Michigan Southern, at Elkhart, Ind., has been appointed master 
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-mechanic, Lake Shore--division, with office at Collinwood, Ohio, 


succeeding Joseph Chidley, promoted. 


M. D. FRANEY, assistant master mechanic of the Lake Shore 
& Michigan Southern at Collinwood, Ohio, has been appointed 
master mechanic of the same road at Elkhart, Ind., succeeding 
O. M. Foster, transferred. 


T. L. Frencu has been appointed road foreman of equipment 
of the Kansas division of the Rock Island lines, with head- 
quarters at Herington, Kan., succeeding F. Connolly, promoted 


R. C. Hype has been appointed master mechanic of the Loui- 
siana division of the Chicago, Rock Island & Pacific, with head- 
quarters at El Dorado, Ark., succeeding H. J. Osborne, re- - 
signed. i 


B. F. Kuun, superintendent of shops of the Lake Shore & 
Michigan Southern at Collinwood, Ohio, has been appointed 
assistant division master mechanic at that point, succeeding 
M. D. Franey, promoted. 


C. T. McELvany has resigned as master mechanic of the Mis- 
souri, Kansas & Texas of Texas, at Dennison, Tex. 


R. Q. PRENDERGAST has been appointed master mechanic of 
the Cincinnati, Hamilton & Dayton, with headquarters at In- 
dianapolis, Ind., succeeding W. G. Rose, resigned. 


J. W. Recorps has been appointed master mechanic of the 
Plains division of the Atchison, Topeka & Santa Fe, with head- 
quarters at Amarillo, Tex., succeeding C. J. Drury, resigned. 


R. E. Woop has been appointed road foreman of equipment 
of the Colorado division of the Rock Island lines, succeeding 
J. L. Boyle, promoted. 


CAR DEPARTMENT 


J. L. Curr has been appointed car foreman of the Rock Island 
lines, at Waurika, Okla., succeeding E. A. Dolloff, resigned. 


P. D. GALARNEAU, shop superintendent of the Armour Car 
Lines at St. Louis, Mo., has been transferred in that capacity to 
Meridian, Miss., succeeding A. B. Chadwick, resigned. Mr. Galar- 
neau will also have charge of the New Orleans, La., and Mobile, 
Alabama, repair forces. 


J. C. Rowe has been appointed shop superintendent of the 
Armour Car Lines, at South Omaha, Neb., succeeding C. H. 
Taylor, transferred. 


C. H. Taytcr, shop superintendent of the Armour Car Lines 
at South Omaha, Neb., has been transferred in that capacity to 
St. Louis, Mo., succeeding P. D. Galarneau. 


SHOP AND ENGINE HOUSE 


J. Bruner has been appointed apprentice instructor of the 
Atchison, Topeka & Santa Fe, at Newton, Kan. 


P. I. CostELLA, division foreman of the Atchison, Topeka & 
Santa Fe, at Las Vegas, N. M., has been appointed general 
roundhouse foreman, with headquarters at Albuquerque, N. M. 


A. F. Davis has been appointed assistant roundhouse foreman 
of the Rock Island lines, at Rock Island, Ill., succeeding F. Maher, 
transferred. 


CoBURN FALKENSTEIN has been appointed machine foreman of 
the Atchison, Topeka & Santa Fe, at Winslow, Ariz. 


T. F. Garrney has been appointed division foreman of the 
Wyoming district, Northern division, of the Colorado & South- 
ern, with headquarters at Cheyenne, Wyo. 


MARTIN J. GUNTHER, erecting foreman of the El Paso shops of 
the El Paso & Southwestern, has been appointed acting general 
foreman in place of Geo. Bruchlacher, granted leave of absence 
on account of ill health. 


—= 
— Y — 
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Ear, G. Lowe has been appointed apprentice instructor of 
the Atchison, Topeka & Santa Fe, at Topeka, Kan., succeeding 
J. J. Heim. 


Georce B. McELvy, general foreman boilermaker of the Erie, 
has been appointed foreman boilermaker of the Seaboard Air 
Line at Jacksonville, Fla. 


FRANK Mouine has been appointed roundhouse foreman of 
the Atchison, Topeka & Santa Fe, at Gallup, N. M. 


W. O. Morton has been appointed assistant roundhouse fore- 
man of the Rock Island lines, at Burr Oak, Ill., succeeding R. 
Ostendort, assigned to other duties. 


L. C. Nyer has been appointed general foreman, locomotive 
department, of the Rock Island lines, at Cedar Rapids, lowa, 
succeeding C. J. Drury, resigned. 

J. P. Peach has been appointed night roundhouse foreman 
of the Atchison, Topeka & Santa Fe, at Shopton, Iowa. 


FreD A. Stuper has been appointed general foreman of the 
Chicago & Eastern Illinois at Yards Center, near Chicago. 


J. SuHL, roundhouse foreman of the Atchison, Topeka & Santa 
Fe, at Las Vegas, N. M., has been appointed division foreman 
at that point, succeeding P. I. Costella, promoted. 


PURCHASING AND STOREKEEPING 


JosepH J. BENNETT has been appointed assistant purchasing 
agent of the lllinois Central, with headquarters at Chicago. 


Georce H. JENKINS has been appointed assistant to general 
purchasing agent of the Grand Trunk, with office at Montreal, 


Que. 

T. J. Lowe has been appointed fuel agent of the Canadian 
Northern and the Duluth, Winnipeg & Pacific, with headquarters 
at Winnipeg, Man. 


F. W. MAHL, assistant to director of maintenance and operation 
of the Southern Pacific, has been appointed director of purchases 
of that road and the Southern Pacific of Mexico, succeeding 
W. V. S. Thorne. resigned. 


H. W. Morris has been appointed purchasing agent of the 
Wabash Pittsburgh Terminal and the West Side Belt Railroad 
Company, with headquarters at Rook, Pa. 


J. C. Snyper has been appointed assistant purchasing agent 
of the New York Central & Hudson River, with headquarters 
at Grand Central Terminal, New York. 


The office of purchasing agent of the Texas € Pacific, here- 
tofore held by C. Ludolph, has been abolished, and hereafter 
matters pertaining to the purchasing department will be handled 
through Vice-President Freeman's office at New Orleans, La. 

RAILROAD CONSTRUCTION IN THE PHILIPPINES.—During the 
fiscal year ended June 30, 1912, 65 miles of new line were 
opened to traffic in the Philippine Islands, 33 miles were graded 
and track was laid on 43 miles. 


New TRANSANDINE RAILWAY.—Engineers have now completed 
the plans for the new Transandine Railway the Chilean govern- 
ment intends to construct through the Maipo river valley, placing 
Santiago in direct communication with Buenos Ayres, Argentina, 
the journey taking only 30 hours. 


Pure Drinkinc WATER ON TRAINS.—The Treasury Department 
has issued an order to the effect that the drinking water on all 
trains, cars and boats used in interstate commerce must be cer- 
tified by state or municipal authorities as being incapable of con- 
veying disease. Ice which is put into drinking water must be 
taken from a safe source, duly certified, and must be washed 
with water that is safe; and must be handled so as to prevent 
contamination. Water containers must be cleaned by scalding 
at least once a week. 
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NEW SHOPS 


Armour Car Lines.—The shops at Méridian, Miss., are be- 
ing enlarged to accommodate a force of 300 men. The im- 
provements include new tracks, machinery and buildings, and 
the work of making’ the changes is in charge of P. D. Galarneau, 
shop superintendent. 


ATCHISON, Topeka & Santa FE.—A temporary six-stall en- 
gine house is to be constructed at San Angelo, Tex. 


Boston & Maine.—A contract has been let.for an addition 
to the roundhouse at Springfield, Mass. 


CANADIAN PaciFic.—Appropriations for improvements include 
the following: In Ontario, a 6-stall addition to the roundhouse 
at Fort William; at Kenora, a 6-stall addition to the roundhouse; 
in Manitoba, a 5-stall addition to the roundhouse at Minnedosa; 
in Saskatchewan, a 4-stall addition to the roundhouse at Arcola; 
in Alberta, a 6-stall addition to the roundhouse at Alyth; a 2- 
stall addition to the roundhouse at Lacombe. 


Cuicaco, Rock IsLanD € Paciric.—This company is planning 
to build new repair shops, a roundhouse and additional yards 
on the east side of the city of Des Moines, Iowa. 


GuLr, CoLorano € Santa Fe.—This company has appropriated 
$260,000 for shop and engine house improvements. 


Houston & SHREVEPORT.—A contract has been let for the con- 
struction of a new roundhouse at Shreveport, La. 


MICHIGAN CENTRAL.—Extensive additions are being planned 
to the shops at Jackson, Mich., including an addition 250 
ft. long to the main shop building, a new plackemith shop and 
a new 30-stall roundhouse. 


Missouri Paciric.—A roundhouse and machine shop are to 
be built at Joplin, Mo. 

Missourr & NorTH ARKANSAS.—Plans have been prepared 
for machine shops at Eureka Springs, Ark, and Harrison, Ark. 


NASHVILLE, CHATTANOOGA & St. Louis.—This company is 
building a machine shop at Paducah, Ky. 


New Line For BraziL—The government of the State of 
Minas, Brazil, has signed a contract with Col. José Caetano 
Pimentel for the construction and operation for 50 years of a 
railway to run from the Doce river, near the Bueno Brandao 
colony, to Urucu station on the Bahia-Minas Railway. 


New LINE FROM SHANGHAI TO PEKING.—China has opened 
her shortest cut from Shanghai, on the sea, to Peking. Early 
in December through trafhc was opened from Pukow, on the 
Yangtse river (opposite Nanking) to Tientsin, and a journey 
is now possible from Shanghai to Peking tin 40 hours as against 
5 days by the previous shortest route. The only other line 
from the Yangtse to Peking is that from Hankow, about 755 
miles long. The newly opened line from Pukow to Tientsin 
is 626 miles, and that that has to be added the 73 miles from 
Tientsin to Peking and the 193 miles from Shanghai to Nan- 
king, making the total rail distance from Shanghai to Peking 
some 892 miles, which is broken only by the Yangtze river at 
Nanking. The first through trains to run over the line from 
Pukow to Tientsin left Tientsin and Pukow, respectively, on 
December 4, and two trains per week are now running from 
both places, leaving Pukow for Tientsin on Mondays and 
Fridays at 9 a. m., and arriving at Tientsin on the following 
days at 11:07 a. m.; and leaving Tientsin for Pukow on Wednes- 
days and Saturdays at 1 p. m., and arriving at Pukow on the 
following afternoons at 3:15 p. m. The trains are provided 
with dining cars and comfortable sleeping cars, and passengers 
may make the journey in comparative comfort. 
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SUPPLY TRADE NOTES 


The H. W. Johns-Manville Company, New York, has opened 
a branch office in the Dooly block, Salt Lake City, Utah. 


C. J. Olmstead, who has been assistant manager of the West- 
inghouse Air Brake Company in the western district, has been 
appointed western manager with headquarters at Chicago. Mr. 
Olmstead was born in 
Concord, Mich., and in 
1890 entered the employ 
of the Pullman Com- 
pany at Chicago, as chief 
clerk in the manufac- 
turing and sales depart- 
ment. He remained with 
this company in various 
capacities for several 
years, leaving in April, 
1905, as assistant to the 
general manager, to be- 
come associated with the 
Westinghouse Air Brake 
Company as commercial 
representative in the 
western district. This 
position he held until he 
was promoted to the of- 
fice of assistant western 
manager with head- ed. 
quarters at Chicago, on 
June 1, 1912, which position he has held until his promotion to 
the position of western manager. 


Olmstead. 


F, H. Allison has been appointed general purchasing agent of 
the American Vanadium Company and the Flannery Bolt 
Company. 


A. B. Chadwick, superintendent of the Armour Car Lines 
shops, at Meridian, Miss., has resigned to become superintendent 
of the Grip Nut Company’s plant, at South Whitney, Ind. 


W. G. Rose, master mechanic of the Cincinnati, Hamilton & 
Dayton, at Indianapolis, Ind., has resigned to become mechanical 
superintendent of the Procter & Gamble Company, Cincinnati, 
Ohio. 


John Hoffhine, for nine years assistant chemist of the Union 
Pacific at Omaha, has accepted an appointment with the Amer- 
ican Brake Shoe & Foundry Company, with headquarters at 30 
Church street, New York. ` 


William N. Thornburgh has been appointed general manager 
of sales of the Standard Asphalt & Rubber Company, Chicago, 
with jurisdiction over the water-proofing, engineering, mastic 
floor and paving departments. 


Frank N. Grigg, eastern representative of the Adams & West- 
lake Company, Chicago, for the past ten years, has resigned to 
become district manager of the Standard Heat & Ventilation 
Company, Inc., New York, with office at Washington, D. C. 


Nathan B. Payne, who has been associated with Manning, 
Maxwell & Moore, Inc., New York, for several years, has been 
appointed manager of sales of the Davis-Bournonville Company, 
manufacturers of oxy-acetylene welding and cutting apparatus, 
90 West street, New York. 


A new company, under the name of Littlefield, Fry & 
McGough, has been incorporated with offices in the Monadnock 
block, Chicago, to make electric welded joints, as licensees of 
the Lorain Steel Company. The officers are Emmet M. Fry, 
president and general manager; S. P. McGough, vice-president, 
and Arthur S. Littlefield, secretary and treasurer. 


The O. M. Edwards Company, Syracuse, N. Y., has been in- 
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corporated with $1,000,000 common stock and $250,000 seven per 
cent. preferred stock to make among other things freight car 
equipments, including padlocks, valves, etc. The officers are 
as follows: President, O. M. Edwards; first vice-president, W. A. 
Le Brun; second vice-president and assistant manager, E. W. 
Edwards; and secretary-treasurer, J. J. Edwards. 


H. M. Perry has accepted a position with Edwin S. Woods & 
Co., Chicago, and will devote his energies to both the mechan- 
ical and sales departments. Mr. Perry has had a wide experience 
in car building, having been connected with the Flint & Pere 
Marquette, the Atchison, Topeka & Santa Fe, and the Algoma 
Central & Hudson Bay in the capacity of master car builder. 
He was also connected with the Pullman Company about 1885 
as general superintendent, and shortly thereafter with the United 
States Rolling Stock Company in the same capacity; and at a 
later date with the Madison Car Company as manager. Later 
he devoted about three years to expert investigation on brake 
beams in service. 


Leigh Best, vice-president of the American Locomotive Com- 
pany, New York, in charge of finance, has been given full charge 
of the automobile department of this company in addition to 
his present duties. It is the purpose of the company to segre- 
gate the automobile department from the locomotive department 
so far as is practicable. Mr. Best was born at Chatham, N. Y., 
on November 4, 1867. He received a high school education and 
in 1892 entered the legal department of the New York Central 
Lines, with office in New York. Later he was made assistant 
to the president, while S. R. Callaway was president. In June, 
1901, Mr. Callaway resigned his position to become president of 
the American Locomotive Company and brought Mr. Best with 
him as secretary of that company. Mr. Best retained that posi- 
tion until June, 1904, when he was made third vice-president in 
charge of financial, accounting, legal and corporate matters, 
which position he still holds. In future Mr. Best will divide his 
time between his present office at 30 Church street and his new 
office at 1886 Broadway. 


John Fritz, pioneer ironmaster and one of the first to introduce 
the Bessemer process in this country, died at his home in Beth- 
lehem, Pa., on February 13 at the age of 91. Mr. Fritz was born 
in Chester county, Pa., 
on August 21, 1822. He 
received his early edu- 
cation in a country 
school and became an 
apprentice in a black- 
smith shop in 1838. In 
1844 he went to a mill 
for rolling bar iron at 
Coatesville, Pa, still 
serving aS an appren- 
tice. After three months 
he was made a mechanic, 
and three months later 
he was given charge of 
the industry as iron- 
master. In 1852 he was 
associated with a brother 
and two brothers-in-law 
in the establishment of a 
small foundry and ma- 
chine shop at Catasau- 
qua, and two years later 
he assisted in the construction of the Cambria Iron Works at 
Johnstown. In the same year he was made superintendent of 
that company. In 1860 he was called upon to design the plant 
of the Bethlehem Iron Company. He accepted, and when the 
plant was completed he was made superintendent and engineer. 
It was there that he helped perfect the Bessemer process, which 
was introduced in 1864. He was one of the very first to recog- 


John Fritz. 
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nize its significance, and a large measure of its success is due to 
him. In 1886 Mr. Fritz built for the Bethlehem company a plant 
for the manufacture of armor plate, which was the first plant 
of its kind in this country. He introduced processes from Eng- 
land and France for the manufacture of this product. He re- 
signed his position as president of the Bethlehem Steel Company 
in 1893 and retired from active business. Mr. Fritz was a vice- 
president of the American Society of Mechanical Engineers 
from 1882 to 1884, and was president in 1896. He had also been 
president of the American Institute of Mining Engineers, and 
was an honorary member of the American Society of Civil En- 
gineers. In 1893 he was awarded the Bessemer medal by the 
Iron and Steel Institute of England, and in the same year was 
elected an honorary member of that institute, one of the great- 
est honors an engineer can receive. His eightieth birthday was 
celebrated by a dinner given in his honor at the Waldorf-Astoria, 
New York, on which occasion the John Fritz gold medal for 
achievement in educational sciences in this country. was founded. 
This medal is awarded annually by a committee of the American 
Society of Civil Engineers, the American Society of Mechanical 
Engineers, the American Institute of Mining Engineers and the 
American Institute of Electrical Engineers. The first medal was 
conferred upon John Fritz himself. Mr. Fritz understood thor- 
oughly every branch of the iron and steel industry, and his great 
value lay in his genius for organization, his ability to improve 
upon methods and his capacity for handling men. 

Another important addition has been made to the Westing- 
house associated companies by the incorporation of the Locomotive 
Stoker Company, which corporation will take over the patents, 
good-will and all other 
rights and interests, per- 
taining to mechanical 
stokers for locomotives, 
heretofore owned by the 
Westinghouse Air Brake 
Company. This includes 
the Street locomotive 
stoker, which has been 
so successfully developed 
under the auspices of the 
Westinghouse Air Brake 
Company, by Clement F. 
Street, who now be- 
comes vice-president and 
one of the directors of 
the Locomotive Stoker 
Company. The directors 
of the company are: H. 
H. Westinghouse, John 
F. Miller, A. L. Hum- 
phrey, W. S. Bartholo- 
mew and Clement F. 
Street. The officers of the company are as follows: W. S. 
Bartholomew, president; A. L. Humphrey, vice-president; 
Clement F. Street, vice-president; F. L. Wassell, secretary; P. W. 
Lander, treasurer, and J. H. Eicher, auditor. The headquarters 
of the company will be at Schenectady, N. Y., where the Street 
stokers will be manufactured as heretofore. Additional manu- 
facturing facilities have been provided to care for the rapidly 
increasing demand. The New York office of the company is at 
30 Church street, and the Chicago office, 827 Railway Exchange 
building. 

W. S. Bartholomew, recently elected president of the Loco- 
motive Stoker Company, has been in the railway supply busi- 
ness for over twenty-five years, having been for many years 
western representative of the Adams & Westlake Company, and 
later eastern manager of that company, with headquarters at 
Philadelphia. He went with the Westinghouse Air Brake Com- 
pany, as New England manager, in 1903, and became western 
manager in 1905, which position he has held to date. 


W. S. Bartholomew. 
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A. L. Humphrey, who, in addition to his many other duties, be- 
comes one of the vice-presidents of the Locomotive Stoker Com- 
pany, is well known in railway and railway supply circles, having 
for ten years prior to 
1888 been apprentice, 
foreman and master me- 
chanic on the Chicago, 
Burlington & Quincy, 
Union Pacific, Southern 
Pacific and Atchison, 
Topeka & Santa Fe rail- 
ways. From 1888 to 1903 
he was superintendent of 
motive power of the 
Colorado Midland, 
Colorado Southern and 
Chicago & Alton rail- 
roads; 1903 to 1905, 
western manager of the 
Westinghouse Air Brake 
Company, Chicago; 1905 
to 1909, general manager 
of the Westinghouse Air 
Brake Company, Pitts- 
burgh, and from 1909 to 
date vice-president and 
general manager of the Westinghouse Air Brake Company, which 
position he still holds. 

Clement F. Street, vice-president of the Locomotive Stoker 
Company was born near Salem, Ohio, and at the age of 18, after 
attending college for one year, entered the works of the Buckeye 
Engine Company as a 
machinist’s apprentice. 
After three years he en- 
tered the drawing office 
of the same company. 
The next two years were 
spent in drawing office 
work and in erecting 
steam engines and boilers 
on the road. For two 
years after this he was 
chief draftsman for the 
Johnstown Company, 
Johnstown, Pa., and for 
the following four years, 
chief draftsman in the 
motive power depart- 
ment of the Chicago & 
St. Paul Railway with 
office at Milwaukee, Wis. 
In 1892 he resigned this 
position to go to the 
Railway and Engineering 
Review, Chicago, as mechanical editor, with which publication 
he remained for seven years, both as mechanical editor and 
manager. One year of this time, however, was spent in a trip 
around the world in the interest of the Field Columbian Museum. 
He left the Ratlway and Engineering Review to go to the Dayton 
Malleable Iron Company and spent nine years in designing and 
selling railway supplies for this company, for the Wellman, 
Seaver, Morgan Company, Cleveland, Ohio, and for the West- 
inghouse Electric & Manufacturing Company, Pittsburgh, Pa. 
In 1907 he conceived his general idea of the locomotive stoker 
and arranged with the Westinghouse Air Brake Company to 
supply the necessary funds for developing it. Since that time 
he has devoted his entire time and energy to the perfection of the 
device, and during the past year has conducted a regular business 
of making and selling these stokers under the firm name of 
Clement F. Street, Inc., Schenectady, N. Y. 


A. L. Humphrey. 


Clement F. Street. 
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CATALOGS 


Bassitt Metat.—The Magnolia Metal Company, 113 Bank 
street, New York, have issued a booklet which they call “Mag- 
nolia Talking Points,” and which contains information concern- 
ing babbitt metal. 


~ Pusu Button Controt.—The General Electric Company, 
Schenectady, N. Y., has issued bulletin A-4070, describing the 
electrically operated remote control switch. This switch is 
especially adapted for controlling group drives in shops where 
it is desired to have instantaneous stops in various parts of the 
shop. 


ELECTRIC APPARATUS.—A_ small catalog from the Sprague 
Electric Works of the General Electric Co.. New York, illus- 
trates and briefly describes some of the specialties manufactured 
at that plant. These include principally electrical equipments for 
buildings, such as generators, gasolene-electric generating sets, 
switchboards, motors, electric fans, lamps, etc. 


Pire Unions.—A leaflet from the Jefferson Union Company, 
Lexington, Mass., demonstrates, by means of illustrations and 
brief description, the advantages of the Jefferson unions. These 
unions are so constructed that a wrench of any width of face 
can be used and the threads are so placed that there is no 
danger of their being injured by the wrench. The pipe threads 
are made with a taper tap. i 


GRAPHITE Propucts.—A catalog of 104 pages devoted ex- 
clusively to Dixon graphite products is being issued by the 
Jos. Dixon Crucible Company, Jersey City, N. J. The catalog is 
most complete, is thoroughly illustrated and includes a price 
list. It covers crucibles in capacities from a few ounces to one 
thousand pounds, lubricating graphites of all kinds, graphite 
paints, graphite specialties, pencils and erasers. 


PNEUMATIC TooLs.—Bulletin No. 124 from the Chicago Pneu- 
matic Tool Company, Fisher Building, Chicago, is devoted to 
pneumatic riveting, chipping and calking hammers. These are 
shown in a full range of sizes and capacities, and tables are 
included giving the specifications of each tool. An extract from 
an article by G. H. Hays on the care of pneumatic hammers is 
included. Bulletin No. 130 from the same company gives in- 
structions on the lubrication of pneumatic tools. 


TooL STEELS AND MANUFACTURING CosTs.—A booklet is being 
issued by the Firth-Sterling Company, McKeesport, Pa., for the 
purpose of presenting and proving the statement that if a tool 
steel will increase the output of a machine one per cent., an in- 
creased cost of 50 per cent. in the price of the tool steel is 
justified. It is stated in this argument that one-sixth of a 
pound of high speed steel is used on an average 20 in. lathe each 
day. This is based on work such that the tool requires grind- 
ing five or six times a day. 


SHAPE Boox.—The Illinois Steel Company, Chicago, IN., has 
issued a leather bound book on structural shapes. The book 
is very thoroughly illustrated with detailed drawings of the 
various shapes and devices, containing the regular standard 
structural beams, as well as agricultural beams, concrete re- 
enforcement bars, pipe bands, miscellaneous mill shapes, rails, 
etc. In the back of the book there are tables containing the 
weights of different sizes of flat rolled steel, wire gages, areas 
and circumferences of circles, etc. 


THREADING MACHINERY.—Catalog No. 21 from the Landis 
Machine Company, Inc., Waynesboro, Pa.. contains 79 pages, 
and illustrates bolt threading, pipe and nipple threading, bolt 
pointing and nut tapping machinery, screw cutting. die heads 
and special threading machines. These are shown in a full 
assortment of sizes, and each is accompanied by a table of 
specifications and a list of the equipment furnished. The cata- 
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log opens with a discussion of the features of the Landis die 
as compared with those of other threading tools; the reasons 
for its development and the success it has attained in actual 
practice. 


MIKADOS FOR THE CHESAPEAKE € On10.—Bulletin No. 1012 
from the American Locomotive Company, New York, glves 
the results that have been obtained in service with the Mikado 
locomotives built for the Chesapeake & Ohio. It is shown 
that these engines save 14 per cent. of the coal on a ton-mile 
basis as compared with consolidations. The dynamometer 
record from a test with a train of 7,590 tons is shown, and 
the capacity of the engine on various grades is given in one 
of the tables. These locomotives are of special interest, from 
the fact that their success led to a number of later and equally 
successful designs which are now in service on other roads. 


SPARK ARRESTER.—Burton W. Mudge € Company, Chicago, 
Ill, have issued a four-page leaflet illustrating and describing 
the Mudge-Slater spark arrester or locomotive box front end. 
as it is sometimes called. This device was developed on the 
Chicago & North Western, for the elimination of spark throwing 
from locomotives. It takes the place of all of the usual front 
end nettings and baffle plates; it is much more simple in its 
construction, and is much easier maintained. It forms a seal 
between the front end and the stack, permitting only those cinders 
that will pass through the meshes of the netting to escape. It 
is installed on a large number of locomotives, and has not only 
proved to be an efficient spark arrester, but also a fuel economizer. 
It is especially desirable for locomotives traversing wooded 
territories. 


REVERSING MoTORS.—Bulletin No. A-4081 from the General 
Electric Company, Schenectady, N. Y., gives a discussion of the 
advantages of, as well as a description of the apparatus required 
in connection with the use of reversing motors on planers and 
slotters. This type of reversing motor application was illus- 
trated on page 46 of the January issue of this journal. The bul- 
letin, however, gives more extensive illustrations and a more 
complete description of the details. Bulletin A-4085 from the 
same company is devoted to a complete description of battery 
charging motor-generator sets intended for use in connection 
with charging storage batteries. 


BaLL BEARINGS ON MACHINE TooLs.—Reducing the friction of 
a bearing not only reduces the loss of power and the amount of 
lubricant required, but what is even of more importance in the 
case of a machine tool, it reduces the wear. Ball bearings largely 
reduce friction and, when they themselves do not cause an added 
source of trouble, the attendant advantages are very desirable. 
As an example of what can be accomplished with their use on a 
lathe there is quoted in a recent catalog from the Hess-Bright 
Manufacturing Company, Front street and Erie avenue, Philadel- 
phia, Pa., the case of a 14-in. Lodge & Shipley lathe used in regu- 
lar daily service, which was equipped with ball bearings on the 
spindle in 1905. This machine was put to work on alloy steel 
of great toughness and after six years’ use examination showed 
the hearings to be in perfect condition and the lathe to have an 
error of only .0008 in. These bearings had received no attention 
during this time and were oiled but once a year. This catalog 
also discusses the use of bearings for various parts of different 
machine tools and illustrates suggested arrangements of the ball 
races in the different applications. 


Ligvor ox PassencerR Trains.—The legislature of Indiana 
has passed a law making it illegal for any person to drink in- 
toxicating liquors on a passenger train or car, steam or elec- 
tric, except in case of actual sickness of the person using the 
stimulant, and excepting also drinks taken in cars regularly 
licensed to sell intoxicating liquors. The penalty for violation 
of this law is from $5 to $25. 
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“We are not interested in fuel economy; 
you know our coal does not cost anything. 
Cost The company owns the mines.” How well 
Nothing ? this statement, recently made by a railroad 
officer, represents the state of mind that exists with many 
officers and a large number of employees in regard to the value 
of railway supplies. The machinist thinks, “It makes no dif- 
ference if I ruin this reamer or milling cutter, they are made 
here in the tool room and do not cost the road anything.” 
The car repair man says, “Why should I bother to pick up those 
good bolts, our bolt department turns out thousands of them 
every day.” The fireman cares nothing about overloading the 
tender and putting a half ton of coal on the ground; the coal 
chute men are there anyway and it will not cost anything to 
the railroad for picking it up. And so it goes on. A coal 
shovel, a pint of valve oil, a monkey wrench or a jack are 
valuable and must be taken care of, but a steel bar pounding 
an ash pan until it leaks, or the burning up of a long 1% in. drill 
is of no importance, as they are made at the shops and do not 
cost anything (?). 


Supplies That 


In an attempt to correct an undoubted, 


Improvi , Ñ 
$ l né but generally believed to be a minor fault 
ave of the ordinary types of locomotive valve 
Gears 


gears, which results from the change in 
the relative positions of the main driving axle and the cylinders, 
a designer on the Chicago, Peoria & St. Louis has very mate- 
rially increased a much more serious difficulty by practically 
doubling the weight of the gear. This design is illustrated and 
described in this issue, and it will be seen that in the effort 
to obtain a rigidly supported source of motion for an ordinary 
Walschaert gear, a number of very heavy parts have been added. 
The advisability of attempting any great refinement in the steam 
distribution of a locomotive is doubtful, especially where the 
ordinary reverse lever is employed. The conditions of opera- 
tion are so constantly varying that in order to obtain the benefit 
of a thoroughly accurate valve gear giving an ideal steam dis- 
tribution, it is necessary to make frequent small adjustments 
in the location of the point of cut-off. The full advantage of 
a refinement of this kind is entirely impossible with a reverse 
lever, and it is doubtful if it would actually be made even with 
a screw reverse gear. The experience of valve gear manufac- 
turers and designers of locomotives has always led to the same 
conclusion, 4. e., extreme accuracy in valve events or in steam 
distribution is not possible or even advisable. The successful 
valve gears have been those which presented a simplicity of 
arrangement, a low cost of maintenance and ease of inspection. 
On the other hand, a reduction in the weight of a valve gear 
is of decided importance. It is quite probable that when the 
design throughout is refined as it will be in the future, and 
advantage is taken of the high quality materials that are avail- 
able, even the present valve gears will seem large and cumber- 
some. Any effort toward increasing the weight of the valve 
gear without an undoubted corresponding advantage is a move 
in the wrong direction. 


At one of the sessions of the Arbitration 


Work . 3 . A 

Fah Board which is hearing arguments in con- 
e £ nection with the demand of the locomotive 
Firemen 


firemen for increased wages, D. F. Craw- 
ford, general superintendent of motive power of the Pennsyl- 
vania Lines West, presented some interesting statistics based on 
actual observation of the amount of time spent by a fireman in 
manual labor. These observations covered a large number of 
trips, including both stoker and non-stoker locomotives running 
on various divisions of the Pennsylvania Railroad. The average 
for non-stoker locomotives weighing over 200,000 Ibs. shows that 
the fireman is actually engaged in supplying coal to the firebox 
about 15 per cent. of the total time of the trip. He is shaking 
the grates, hooking the fire or shoveling down coal about 5 per 
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cent. of the time (this feature varies considerable on different 
runs), is engaged in other manual labor about 6 per cent. of the 
time.and is idle, so far as performing manual labor is concerned, 
about 71 per cent of ‘the time. .On a stoker locomotive weighing 
over 200,000 Ibs. he is engaged in supplying coal to the firebox 
with a shovel about 2 per cent. of the time, shaking grates, hook- 
ing fire, etc., about 5 per cent. of the time, performing other 
manual labor about 2 per cent., and is idle about 91 per cent. of 
the time. At the same time Mr. Crawford presented some statis- 
tics in connection with the increase in weight, tractive effort and 
coal consumption of locomotives. This was based on information 
from 40 railways. It shows that during the past three years the 
tractive effort has increased on an average of less than 7 per 
cent., the weight on drivers slightly over 7 per cent. and the coal 
consumed per locomotive mile 3.2 per cent. The wages of the 
firemen have increased 6 per cent. in the same length of time. 
For a twelve-year period from 1900 to 1912 these statistics show 
that on freight locomotives, the tractive effort has increased on 
‘an average of 52 per çent., the weight on drivers 4614 per cent., 
pounds of coal consumed per locomotive mile 47 per cent., while 
the wages have increased 59 per -cent. 3 


Eight papers were submitted in the car de- 


Car 53 f 
partment competition which closed Febru- 
Department ary 15. These were set in type, so that 
Competition the judges might not be prejudiced in any 


way against those which were sent in in longhand and were not 
as easy to read as if typewritten, and were forwarded to nine 
judges, including five car department officers and four mechan- 
ical engineers who are noted because of the car designs which 
they have developed. The papers were numbered and each judge 
was requested to advise which number, in his opinion, should 
receive first prize, and which the second. The first prize of $50 
was awarded to F. F. Gaines, superintendent of motive power 
of the Central of Georgia, for his article on “The Growing Cost 
of Freight Car Maintenance and the Remedy,” which appears 
elsewhere in this issue. The second prize was awarded to L. W. 
Wallace, assistant professor of car and locomotive design at 
Purdue University, for an article describing the method of de- 
signing a steel gondola car. An article by R. W. Schulze, gen- 
eral foreman car department of the Gulf, Colorado & Santa Fe 
at Cleburne, Tex., pushed Prof. Wallace's article hard for the 
second place. All of the articles possess merit and all have been 
accepted for publication, and checks are being mailed to the au- 
thors. The other competitors, with the titles of their papers, are 
as follows: C. L. Alden, foreman car repairs, New York Cen- 
tral & Hudson River, West Albany, N. Y., on Freight Car 
Troubles; Frank J. Borer, department foreman, Central of New 
Jersey, Elizabethport, N. J., on Defective Applications of Brake 
Apparatus; C. L. Bundy, general foreman, Delaware, Lacka- 
wanna & Western, Kingsland, N. J., on Freight Car Design; H. S. 
Fentress, foreman car department, Norfolk Southern, Berkley, 
Va., on Box Car Construction as Viewed by a Repairer; and 
H. E. Parsons, Berwick, Pa., on Tank Car Design. 

The judges were F. W. Brazier, superintendent rolling stock 
of the New York Central & Hudson River; J. M. Borrowdale, 
superintendent car department of the Illinois Central; R. W. 
Burnett, general master car builder of the Canadian Pacific; J. C. 
Fritts, master car builder of the Delaware, Lackawanna € West- 
ern; J. H. Gimpel, general foreman car department of the Frisco 
Lines; W. F. Keisel, Jr., assistant mechanical engineer of the 
Pennsylvania; John A. Pilcher, mechanical engineer of the Nor- 
folk & Western; W. P. Richardson, mechanical engineer of the 
Pittsburgh & Lake Erie; and C. A. Seley, mechanical engineer 
of the Rock Island Lines. 

Six of the judges awarded the first prize to Mr. Gaines. one 
to Mr. Wallace, one to Mr. Alden, and one to Mr. Bundy. In 
addition to receiving one vote for the first place, Mr. Wallace 
received four for the second place; Mr. Schulze received three 
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votes for the second place; Messrs. Fentress and Alden each 
received one vote for the second place. 


An excellent example of what may be 
Opérstiag done economically to reduce the operating 
costs of -old ‘shops is: shown in the 

_ Costs changes that have been made at the Burn- 

side shops of the Illinois Central, a description of which 
is given in another part of this issue. In this case a number of 
stationary engines were distributed throughout the plant to pro- 
vide power for the various shops. These were supplied with 
steam from a main boiler plant, necessitating long steam lines, 
and also required high class labor for their operation. In cold 
weather it was found impossible to meet the steam demands 
with the boiler equipment at hand, and as a result several loco- 
motives were pressed into service which provided the steam at 
a very high cost. By careful study and investigation it was 
found that it. would be cheaper to discontinue the use of the 
individual engines, have one main engine room for the generation 
of electricity, and to generally electrify the shops. The results 
clearly show how money may be saved by bringing a plant up to 


Decreasing Shop : i 


‘date. The boiler plant has been rearranged so that a saving of 


about 50 per cent. in its operating cost has been effected, and by 
the addition of generators and some 150 to 175 motors the total 
cost of operation has been reduced, so that it will pay an annual 
return on the money invested to make these changes. ` rs, 

In many cases the very word “electrify” carries with it the 
feeling of additional costs for seemingly luxurious means of 
shop operation, but it has been proved in cases of this kind that 
the added expenditure is money well invested. This phase of 
shop operation should be carefully considered where unsatisfac- 
tory results are being obtained in the shop operation, for if 
carefully considered, and as carefully applied, there would be 
no more remunerative returns than this class of betterment 
work. There is no other method of power so susceptible of be- 
ing expanded as the electrified shop, and there certainly is no 
more convenient service, especially where both the alternating 
and direct current are available. It is generally acknowledged 
that these two classes of power are quite essential, and in many 
cases where one only is directly provided it has been found 
expedient to install a motor generator set to provide the other. 

The installation of low pressure turbines to use the exhaust 
steam from the main engines was adopted after a careful study 
of the possibilities of the economy in heating the plant with ex- 
haust steam as against low pressure steam. The work is a 
credit to the mechanical department of the Illinois Central and 
bespeaks the value of maintaining a sub-department under the 
control of a competent shop engineer who devotes his whole time 
to the important problem of shop operation. 


The breaking of a locomotive main or 


Locomotive : y ] 
. side rod is an infrequent occurrence, but 
Connecting . Ñ 
= when it does occur the accident usually 
ods 


happens when the locomotive is in motion 
and most generally at high speeds. The fact that there are not 
more accidents of this kind speaks well for the ability of the 
designers, particularly those of the locomotive builders, for it 
is there that most of the rods are designed. A committee of the 
Master Mechanics’ Association presented an excellent and quite 
complete report on the subject of main and side rods at the 1911 
and 1912 conventions, which included a number of formulas, 
among them being those used at the Baldwin Locomotive Works, 
In this issue H. A. F. Campbell, who is largely responsible for 
the development of the standards of the Baldwin Locomotive 
Works in this particular, presents a complete explanation and 
discussion of these formulas and includes many tables, some of 
which give results of experiments that have not been heretofore 
published, while others are constants and ratios that will be 
found very convenient. 
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When rods do break it is very frequently found that the fault 
lies not with the design but with the material. Most American 
railways use open hearth steel having an ultimate tensile strength 
of 80,000 lbs. per sq. in. and the maximum working stress allowed 
should not be greater than 10,000 lbs. per sq. in. It has been 
found that even under the most rigid inspection, flaws in the 
steel will sometimes remain undetected and the rod will eventually 
break although the design was correct in every particular. This 
is especially true with I-section rods which are milled from a 
solid bar. In some cases return has been made to the rectangular 
section because of this difficulty while in others the rod is being 
forged to the I-section. Alloy steels, particularly those containing 
vanadium, are now also being used to some extent. It is evident 
that even after the rod is designed and has a size and shape that 
is properly suited for the conditions, its strength is by no means 
assured and the kind of material, methods of manufacture and 
ability of the inspectors need an equal or greater attention. 

The question is frequently asked, “Why are main and side rods 
on European locomotives so much lighter than those on American 
locomotives?” Mr. Campbell presents data which shows that they 
actually are not lighter when the amount of work as performed 
by each rod is considered. Many of the European locomotives 
are of the four cylinder type and most of them have very short 
rods. This, taken in connection with the cross section selected 
by most of the foreign designers, makes the rods look decidedly 
lighter, but actually they are not, when compared on the basis 
of pounds of load carried to each pound of rod. 


It would be impossible to estimate the 
f value of the results to the railroads of 

Locomotive the world, that have come from the loco- 

Testing Plant motive testing plants at Purdue University, 
the St. Louis World's Fair and at Altoona. A scientific in- 
vestigation of many features of design or operation of a loco- 
motive is largely dependent upon results of tests that can be 
made only on a testing plant. Road tests are of great im- 
portance and give results which cannot be obtained by a test- 
ing plant, but, on the other hand, the testing plant furnishes 
data that cannot be reliably procured from any kind of a road 
test. It is only on the testing plant that all the conditions can 
be controlled so as to obtain reliable information on the effect 
of varying a single condition. The value of testing plant work 
is particularly evident in connection with the investigation of 
all questions relating to boiler and firebox performance and the 
action of steam in the cylinders. 

A new and much larger locomotive testing plant will be put 
in operation at the University of Illinois during the current 
month. Its general arrangement and prominent features were 
described by Prof. E. C. Schmidt in a paper presented at the 
March meeting of the Western Railway Club. This plant 
will be decidedly larger than any in existence and is arranged 
to permit the testing of articulated locomotives of the largest 
size. The dynamometer will permit measuring draw-bar pulls 
up to 125,000 Ibs., and the bed plate of the plant is of sufficient 
length to allow the installing of the largest locomotive now in 
use. It thus appears that it will soon be possible to obtain re- 
liable information on some of the problems peculiar to the 
articulated type of locomotive of large size, concerning which 
there is now considerable doubt. In a general way the new 
testing plant is very similar to the one owned by the Pennsyl- 
vania Railroad and the one at Purdue University. The carry- 
ing wheels and their supports have the same general arrange- 
ment and provision has been made for the use of two diam- 
eters of supporting wheels, a feature of considerable importance 
for a plant that is expected to make tests at both high and low 
speeds. The Alden friction brake used on all of these plants 
for absorbing the power dues not operate satisfactorily at very 
low speeds, while on the other hand difficulty may be incurred 
with the bearings and with the control of the water pressure on 
the brakes at very high speeds. In the new plant supporting 


Another 
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wheels either 52 in. or 72 in. in diameter may be used. Ata 
speed of the locomotive drivers corresponding to 10 miles an 
hour the smaller wheels will have a speed of about 65 revolu- 
tions a minute. The larger wheels will have a speed of about 
420 revolutions a minute at a locomotive speed corresponding 
to 90 miles an hour, : 

The dynamometer is of the same general. tyne: but ei much 
larger capacity than the. one at Purdue, and employs. the graph- 
ical recording of the pressure of oil. in a. closed. chamber for 
obtaining. the record of the draw-bar pull. This differs from 
the Pennsylvania dynamometer, which does. not employ a. liquid 
medium, but is arranged to give a pen movement. of 8 m.. from 
the maximum draw-bar movement of .04 in. by a.system of 
levers and the torsion of a steel rod. It has a maximum 
capacity of 80,000 Ibs. pull. 

There has never becn an entirely satisfactory method évolveu 
for procuring accurate information as to the amount of fuel 
lost through the locomotive stack in the form of sparks and 
cinders. At Altoona various plans and arrangements have been 
tried, resulting finally in the building of an inclosed superstruc- 
ture on top of the testing plant inclosure and providing vents 
for the gradua! escape of smoke and gases at such points that 
there would be no direct draft to carry away the lighter cinders. 
This method, while it gave fairly accurate returns, has not 
been altogether satisfactory. Arrangements for collecting the 
cinders and gases from a certain known proportion of the stack 
area by means of an apparatus which could be swung to differ- 
ent positions on top of the stack has also been employed by Dr. 
Goss, but was not considered suitable for the testing plant. 
Therefore in the new plart a new and somewhat elaborate 
arrangement has been installed for collecting the solid matter 
in the exhaust. In view of the fact that the testing plant is 
located in close proximity to other university buildings at 
Urbana, it was desirable to have a stack of sufficient height 
to prevent the fumes from being offensive to the immediate 
neighborhood, and for this purpose it was determined to have 
it at least 80 ft. high. This requirement offered a solution for 
the spark collecting problem, and the plant as built has a 
separator at the base of a brick stack 8 ft. in diameter and 81 
ft. high located at the rear of the laboratory. The steam and 
gases as discharged from the locomotive pass through a steel 
elbow which carries them up and over to the center of the 
building, where they are received in a horizontal duct of large 
size running through the center of the roof trusses. A suction 
fan at the end of this duct in the rear of the building draws 
the gases through it and discharges them through another flue 
to the separator in the base of the stack. This separator re- 
quires the incoming gases to assume a circular movement and 
to pass downward around an internal sleeve and then upward 
through the sleeve to the top of the stack. It is probable that 
most of the heavier cinders will be deposited in the horizontal 
duct, and traps are provided for removing them. The lighter 
ones passing through the fan will be thrown outward against 
the walls of the separating chamber by the circular movement 
of the gas stream and will fall to the hopper at the bottom, 
where they may ‘be drawn off and weighed. The fan has a 
runner 6 ft. in diameter, and at maximum speed will pass 
140,000 cu. ft. of gas a minute. The elbow from the horizontal 
duct to the locomotive stack is of steel, and it 1s expected that 
it will need frequent renewal. The other parts of the system, 
with the exception of the fan, are made of an asbestos board 
which will resist corrosion. A reinforced concrete reservoir of 
100,000 gal. capacity will be built. and the water for the brakes 
will be drawn from this and returned to it so that none of it 
will be wasted with the exception of that used for feed water 
for the locomotive. It is not the plan of the University to own 
a locomotive for use on this testing plant. The facilities will be 
available for use in testing new designs or arrangements, and it 
is expected that the railways and locomotive builders will fur- 
nish the locomotives to be tested. 
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NEW BOOKS 


Worm Gearing. By Hugh Kerr Thomas. Bound in cloth, 86 pages, 6 in. 
x 9 in. Illustrated. Published by the McGraw-Hill Book Co., 239 
West 39 street, New York. Price $1.50. 

The literature on the subject of worm gearing is extremely 
meager, and it is believed that in this book, for the first time, 
this comparatively little understood branch of applied me- 
chanics is exhaustively treated. A complete analysis of the 
principles of design is given, and throughout the subject is 
handled in an analytical and practical manner, diagrams, curves 
and formula being extensively used. The application of worm 
gearing as a differential driving gear on automobiles and for 
reduction gears in connection with steam turbines on ships is 
given special attention. 


Characteristics and Limitations of the Series Transformer. By H. R. Wood- 
row and A. R. Anderson. Bulletin No. 61 from the Engineering 
Experiment Station, Urbana, Ill. Bound in paper. Illustrated, 45 
pages, 6 in. x 9 in. Published by the University of Illinois, W. F. M. 
Goss, Director of the Engineering Experiment Station, Urbana, Ill 
Copies free. 

In determining the action of electric circuits of high voltage, 
or of heavy current, it is often desirable to connect instru- 
ments in a circuit which is arranged to carry a current bearing 
a known ratio to the current of the main circuit. These con- 
ditions are made by the use of a series or “current” trans- 
former and this bulletin presents the results of a theoretical 
study of such transformers, and sets forth the conditions affect- 
ing the ratio of secondary to primary current and the phase 
angle between them. It demonstrates the inadequacy of the 
series transformer, especially when constructed with an iron 
core, for the recording of transient phenomena. 


Practical Locomotive Operating. By Clarence Roberts, Assistant Road 
Foreman of Engines, Pennsylvania Railroad, and Russell M. Smith, 
Air Brake Instructor, Pennsylvania Railroad. Bound in cloth, 292 
pages, 6 in. x 814 in. 92 illustrations and 5 inserts. Published by 
J. B. Lippincott Company, Philadelphia, Pa. Price $2. 

This book is intended for the use of locomotive engineers and 
firemen, its specialty being the running, firing and care of loco- 
motives in service. No attempt has been made to go into the 
questions of design and shop repairs, and where formulas are 
used they are given as briefly as possible, without any involved 
mathematics. No attempt has been made to describe the air 
brake system or its operation, the authors leaving that subject 
to those books which are devoted entirely to it, and no descrip- 
tion of appliances which are in experimental use only, is in- 
cluded in the book. 

Part one deals with horse power, tractive effort, train re- 
sistance and locomotive efficiency. Part two takes up the sys- 
tems of locomotive classification most in use and gives illus- 
trations of prevailing types, with tables of dimensions and 
characteristics. Part three is devoted to useful notes and tables, 
and deals briefly with such subjects as physics, mechanics and 
chemistry. Part four considers steam and its properties, satu- 
rated and superheated. Part five deals with boilers and related 
devices while part six covers the subject of lubrication. Part 
seven takes up cylinders, valves and valve gears. Part eight 
deals with the running and firing of locomotives, part nine with 
disorders and breakdowns, and part ten with parts and appli- 
ances, such as injectors, lubricators, etc. Part eleven is de- 
voted to qualifications and responsibilities and deals with oper- 
ating conditions, selection of engineers and firemen, etc., and 
concludes with a series of questions on the locomotive. Part 
twelve gives a summary of the federal laws pertaining to loco- 
motives. The law pertaining to boilers is dealt with in eight 
pages, and the more important requirements of the safety ap- 
pliance law are given. The book is well printed and the illus- 
trations clear. 
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COMMUNICATIONS 


HANDLING SAND ON LOCOMOTIVES 


Yeapon, Pa., December 27, 1912. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

In traveling over some of the leading railway lines of the 
East, the writer has been somewhat unfavorably impressed with 
the evident lack of proper care on the part of those whose duty 
it is to supply sand to the sandboxes of locomotives. In nu- 
merous instances quantities of sand which had been spilled in 
filling were allowed to remain on top of the boiler casing and 
on the running boards, from which points the vibration of the 
engine naturally caused it to silt downwards into the guides, 
valve gears, and beyond a doubt even into the axle boxes, espe- 
cially those of the forward drivers and the truck; while the 
winds of nature, uniting with those caused by the swift motion 
of the engine itself, blew portions of it into the mechanism of 
passing engines. 

It might be pertinent to ask whether even a very small portion 
of sand so out of place does not frequently cause unneces- 
sary cutting of machinery and consequent earlier call for repair 
than would be the case from the unavoidable injuries from dust 
arising from the permanent way or cinders falling from the loco- 
motives; or it might be a question whether the additional time 
consumed by the laborers in using greater care in filling sand, 
and the additional time lost by the engines from service while 
such care was being observed, would amount to more than the 
cost of repairs resulting from the present practice. 

In one or two instances noted, one that of a passenger loco- 
motive, the lids of the sandboxes were also missing, thus afford- 
ing easy ingress to rain, or to water which might pass out with 
the exhaust in case a boiler was allowed to become too full, or 
evidenced a slight tendency to foam: and this entrance of water 
would of course result in packed sand, with probable delay of 
trains in consequence. 

The position of the sandboxes in English practice has always 
appealed to me, both from the standpoint of convenience in han- 
dling and from the aesthetic, as its absence from the top of the 
boiler greatly improves the appearance of the engine and also 
dispenses with one obstacle to the engineman’s clear view of 
the line. With the present large boilers the English position 
would certainly be an aid to those supplying the boxes with 
sand in many ways, even though two boxes must necessarily 
be attended to on each engine. 

Of course I know that the position on the top of the boiler 
is largely favored on the continent of Europe, and one might 
say exclusively by locomotive builders of the United States, 
chiefly 1 believe, because of a claim that the sand becomes 
moister in the boxes placed under the running boards, and conse- 
quently gives trouble from packing, but travel over most of the 
leading lines of the British Isles has failed to show me trouble 
on those roads from this cause, hence it may be inferred that 
when such trouble does arise it is possibly in a great measure 
owing to quality of sand used and to imperfect drying. 

During 1861 the Pennsylvania Railroad Company had six 
freight locomotives, four passenger and several tank engines, 
fitted with sandboxes under the running boards and retained 
them in that position for four or five years; and again in 1881 
commenced to use the same position for the sandboxes of its 
famous Class K engines, afterward known as D6 in the new 
classification, and after that time all passenger locomotives built 
by the company except a few known as class D2a (old BA), 
were built with sandboxes under the running boards until 1892, 
at which time there were several hundred engines so equipped 
in service on the main and subsidiary lines. After 1892 the top 
of the boiler was chosen as the company’s standard position and 
as the engines came in for repairs the underhung sandboxes 
were removed and single ones placed on the tops of the boilers. 
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In the early ’70s, some one at the Altoona shops fitted a freight 
locomotive with four small steam pipes leading to the front and 
rear of the drivers on each side of the engine, and so arranged 
them that a jet of steam could be blown directly under the wheels 
instead of sand when greater adhesion was desired. This de- 
vice worked quite well, but objection was made to it on the 
ground that the moisture of the steam left the rails in a con- 
dition which caused following engines to slip unnecessarily, and 
after quite a prolonged trial the device was taken off. 

Numerous illustrations made from photographs still in exist- 
ence of engines built from the designs of Mr. Milholland for the 
Philadelphia & Reading during the “fifties” show these engines 
equipped with sandboxes under the running boards, and this 
position must still have been in use on that road as late as 1866, 
as an experimental engine built at Lancaster in the latter part 
of 1866 for the Pennsylvania was constructed in every par- 
ticular from Reading drawings, and has its sandboxes under the 
running boards. 

In 1874 the Pennsylvania arranged one of its 4-6-0 Baldwin 
freight engines as a “condensing” tank engine for street serv- 
ice in Pittsburgh, Pa., and sent it out without sandboxes as it 
was believed that its great weight (for those days) of 94,600 Ibs., 
caused by the super-imposed tank, would give it sufficient ad- 
hesion under any condition of rail, but the sequel soon proved 
the fallacy of the idea, and sandboxes to be hung under the 
running boards were prepared under a rush order. 

C. H. CARUTHERS 


TURNING DRIVING WHEEL TIRES 


Cuicaco, Ill., March 7, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

Here is a report of a driving wheel tire turning test which 
was performed at Chicago shops of the Chicago & North West- 
ern, February 25, 1913, under the supervision of John Murrin, 
superintendent of shops. This test was undertaken to ascertain 
the number of pairs of wheels it was possible to do in one nine- 
hour day, taking the wheels as they came, on one machine. It 
will be found to compare favorably with the one published in 
the February issue of the American Engineer on page 62. 
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year on Monday evening, June 16. If it is found that advantage 
is taken of the opportunity this year (as the expressions of our 
correspondence clearly indicate it will be) it is planned to ex- 
tend the practice to include several evenings at the 1914 con- 
ventions.—EbITOR.] 

I am very strongly in favor of the plan. Many times I have 
wandered around by myself at night at the pier looking over the 
exhibits, without the aid of light or anyone to explain them 
to me, and I feel sure that there are a number of others who are 
in the same predicament as myself; that is, we have so many 
meetings in the day time that we have little or no time left to 
go over the exhibits —Superintendent of Motive Power. 

I doubt whether the exhibits would be of more value to me 
if kept open during the evening.—Asststant Mechanical Engineer. 

I heartily approve of the suggestion as I find that in the lim- 
ited time frequently allowed at the convention, not sufficient time 
has been found during the day to make as careful examination of 
exhibits.as desired.—Mechanical Engineer. 

I think it might be desirable to give the matter a trial, if it is 
entirely agreeable to the exhibitors.—General Superintendent of 
Motive Power. 

I am of the opinion that possibly it would be advisable to have 
the exhibits open on two evenings.—Superintendent of Rolling 
Stock. 

I am of the opinion that it would be a good thing to have 
the exhibits open possibly for two nights during each conven- 
tion.— Superintendent of Motive Power. 

The suggestion appeals to me personally. I have always felt 
that there was not sufficient opportunity to make an examination 
of exhibits commensurate with the expense the people went to 
in having them placed.—General Superintendent of Motive 
Power. 

I favor the idea of keeping the exhibits on the pier open for 
a part of the evenings during the conventions.—General Super- 
intendent of Motive Power. 

I think a large number of railroad men would avail them- 
selves of the opportunity to examine exhibits during the evening, 
and it seems to me that this plan would be worthy of a trial— 
Mechanical Engineer. 

My experience has been, that it is impossible for me to go over 


1 2 
Diameter wheel, finished, in.......... 61 61 61 62% 62% 
Diameter wheel, rough, in............ 6% 61% 61% 63 3 
Floor to chuck, minutes.............. 9 6 6 5 6 


Turning, Minutes .....ooomocoooo..... 28 29 29 24 21 
Machine to floor, minutes............. 4 3 
Total time, floor to floor, minutes..... 


Frrr 
é : | to to to to 
Cutting speeds, ft. per minute....... i 8 20 20 20 


6 7 8 9 10 11 i* 13 14 15 


62% 62% 62% 62% 61% 61% á 597% 597 59 
63 63 63 62 6 Ls 60% 60 60 

7 5 6 5 5 6 7 5 7 
23 29 27 22 17 22 27 28 18 21 

5 4 4 3 3 4 4 4 3 3 
35 38 37 30 25 31 37 39 26 31 

15to 13to 15to 15to Sto 15to 15to 15to 15to 15 to 

20 15 20 20 20 20 20 20 20 20 


The feed was Y in. per revolution. Fifteen wheels were turned 
in 8 hrs. 28 mins. The average cutting time for each pair of 
wheels is 24.33 min., and from floor to floor 33.86 min. The 
quickest time for a single pair of wheels was 25 min. The test 
was made on a 90 in. heavy-duty Niles-Bement-Pond wheel 
lathe driven by a 50 h. p., d. c. General Electric motor. 

E. H. Morey, 
Shop Demonstrator, Chicago & North Western. 


EXHIBITS OPEN IN THE EVENING 


[Following the receipt of the letter from “Railroader,” which 
was published on page 116 of the March issue, we addressed a 
communication to a small, selected list of railway and supply 
men who have been regular attendants at the Atlantic City 
conventions for a number of years, asking their opinion of the 
proposed plan. Practically all replied and a large majority were 
strongly in favor of having the exhibits held open at least part 
of the evenings during the convention. Extracts from a number 
of the answers received are given below. As we go to press, 
announcement is made that the exhibits will be held open this 


the full lines of exhibits under the present plan, but it does not 
seem to me that evening sessions would help very much.—Super- 
visor Motive Power and Machinery. 

I am not thoroughly convinced that if the exhibits were open 
in the evening, they would be very largely attended, but 
believe it would be worth trying out for this year—Assistant 
General Superintendent Motive Power. 

I believe it is the proper thing to do, but it will be somewhat 
of a hardship on the exhibitors.—Assistant Superintendent Mo- 
tive Power and Machinery. 

I think it is a good idea to keep the exhibits open at least 
every other evening during the convention.—Master Mechanic. 

Such action would also tend to keep the convention people 
more together on the pier in the evening, and for one I should 
like to see it tried.—General Mechanical Superintendent. 

Personally, I should like very much to see the exhibits open 
during the evening, as I find there are a number of them I have 
to pass over quickly.— Superintendent of Motive Power and Roll- 
ing Stock. 

I believe that having the exhibits held open during the evenings 
would result not only advantageously to the manufacturers, but 
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to the members of the association.—Assistant General Manager. 

In the writer's opinion it would be advisable to have the ex- 
hibits open for one evening during each convention.—Engineer of 
Tests. 

I believe it would be beneficial to both the railroad men and 
supply men to hold the exhibits open to inspection during the 
evenings. Personally 1 should be very glad to take advantage 
of this opportunity, as I have found in the past that my time 
during the afternoon has been very limited, and while I have 
started off systematically to take in the exhibits, 1 have found it 
impossible to cover them as 1 should like to, because of the lim- 
ited time at my disposal.—Mechanical Engineer. 

I would, no doubt, avail myself one or two evenings of the 
advantage of having the exhibits open at night, and I believe 
that for those who come down but for a short time, this 
would be a desirable change. However, for the person who goes 
yearly to the convention and spends a week at Atlantic City, I 
do not see that this is necessary, as the new things which come 
up from year to year are very few and a great many of the 
exhibits represent the same thing every year.—Engineer of Tests. 

I see no object in holding the exhibits open in the evening at 
the convention, and furthermore I do not see that members 
can be criticized if they devote the evening to relaxation. I 
consider it absolutely absurd to discuss the advisability of 
avoiding any period of relaxation at these conventions, while 
the enormous waste of time in spreading a convention of this 
kind over two weeks in place of one is neglected.—Assistant to 
Vice-President. 

I am in favor of having the exhibits accessible during the 
evening, and one or more representatives of the exhibitors in 
attendance to meet those attending the convention who care 
to visit the exhibit during the evening. I do not believe it 
advisable to have the machinery in operation. If the exhibits 
are open during the evening I think the general public should 
not be admitted.—Exhibitor. . 

We think it would be a good policy to have the exhibits open 
in the evenings, especially on a minor scale, so that people who 
do not have an opportunity at other times could see them.— 
Machine Tool Manufacturer. 

I have often wondered that thete was not more made of the 
exhibits at night, as the people could stand around and chat 
just as well at the exhibits as they do in the big hotels.— 
Mechanical Engineer. 

It should be remembered that in many cases, these affairs 
are the only vacations that master car builders, master me- 
chanics and superintendents of motive power get, and if they 
cannot be trusted to attend the conventions and conduct them- 
selves in a manner which will uphold the dignity of them- 
selves, their positions, and the companies they represent, they 
should be kept at home, rather than be herded together on the 
pier in the evening, and at such other times as they may not 
be actually engaged in discussing subjects which the writer has 
had served up to him broiled for breakfast, warmed over for 
lunch, and cold for dinner for about a quarter of a century. 
Any master mechanic or master car builder who performs his 
duties in the manner expected of him is kept down to his 
work very closely for nearly every day in the year, and a 
little recreation once in a while will not be injurious to him, 
but will be of much benefit to the company that employs him, 
and personally, I believe that efforts should be directed toward 
discouraging well meaning but unwise people from offering 
what I consider nothing more or less than an insult to the 
body of men in charge of the mechanical departments of the 
railroads in this country, whose standard of excellence, dig- 
nity and honesty are as high as those of any other railroad ofh- 
cial organization in existence.—Superintendent of Motive Power. 

I believe this is a good suggestion and we shall be glad 
to do our share of whatever is necessary to carry it out— 
President of Large Supply Company. 

I believe it will be an excellent idea if it can be arranged 
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one evening during each convention.—Representative of Regu- 
lar Exhibitor. 


MOVING PICTURES IN RAILWAY EDUCATIONAL 
WORK 


SAVANNAH, Ga., March 4, 1913. 
To THE EDITOR OF THE AMERICAN ENGINEER: 

I have noted with interest the article in the February issue of 
the American Engineer on the subject of “Moving Pictures in 
Railway Educational Work,” and believe that your readers will 
be interested in knowing what the Central of Georgia’s educa- 
tional bureau is doing along this line. 

The moving pictures referred to in the February number were 
taken on the Central of Georgia, under the direct supervision of 
D. C. Buell, of the Union Pacific, who is also chief of our educa- 
tional bureau; and these pictures are therefore of particular in- 
terest to our employees, because of their strictly local character. 
The majority of our locomotive firemen are negroes, and a large 
percentage of them are not well enough educated to benefit by 
our educational courses. In order that these negro firemen may 
also receive benefits from our educational work, we adopted the 
plan of “showing” them the proper and improper methods of 
doing their work. It was with this as the prime object in view 
that the moving pictures were made. However, it has developed 
that these pictures are interesting and instructive to the white 
firemen, and also to the engineers. At one of our lectures at 
Macon, Ga., one of our oldest engineers remarked after the lec- 
ture that he had learned how to fire—that he never knew before. 
Several of the engineers and firemen have attended these lectures 
from three to five times, although there was no change in the 
lectures. 

In addition to the moving pictures showing proper and im- 
proper methods of firing locomotives, we have gone a little fur- 
ther and included a lecture on train rules, and one on lost and 
damaged freight. We have selected the most important train 
rules; at least, the rules which have caused the men and the com- 
pany the most trouble, and while the lecturer is talking about 
any particular rule, the rule itself is projected on the screen. 
We had lantern slides made of several photographs taken to 
show violations of certain rules and dangerous practices of 
trainmen. For instance, a photograph was shown of a blue flag 
properly placed to protect car men; one of a flagman who had 
failed to carry out Rule 99; another of a brakeman asleep at the 
switch; another showing a man riding on a brake wheel; and 
other photographs showing cars being kicked over road cross- 
ings; a man riding a brakebeam; kicking a coupler with the foot; 
adjusting the lock pin with the fingers; and last, but not least, 
a specially designed slide showing ALWAYS SAFETY FIRST. 

We find that most of the trainmen are anxious to have these 
rules explained to them, and we believe that the method we have 
adopted has enabled us not only to reach a larger number, but 
to hold the interest and create a more lasting impression than we 
could have done with the ordinary lecture, or with any instruc- 
tion matter we could have furnished. 

Our lecture on lost and damaged freight was for the benefit 
of the agency forces and the local freight crews and the yard 
men. We had pictures showing the actual condition in which 
freight was received at destination, clearly indicating that it had 
been either improperly loaded or roughly handled by the train 
crew, sometimes both. These photographs were actual photo- 
graphs taken by certain of our agents who had previously been 
furnished with kodaks for the purpose. 

We have just completed a tour of the system, stopping only 
at the principal terminal points, and have lectured to 1,200 em- 
ployees, including about 800 in train service, 200 in agencies, and 
200 classified as miscellaneous. We have had comparatively little 
difficulty in getting the men to attend the lectures. 

D. C. Boy, 


Assistant Chief Educational Bureau. 


LOCOMOTIVE CONNECTING Rops 


Formulas and Constants Used by The Baldwin 
Locomotive Works Presented and Discussed 


BY H. A. F. CAMPBELL. 


The Master Mechanics’ Committee of 1910 and 1911 on con- P = Load on main rod. (See Table I below.) 
: mee $ A = Least area of any section of the rod in the length L 
necting rods, presented to the association an admirable and r = Radius of gyration. (For rectangular sections see Table VIII.) 
very complete report, that included the methods used by many 8,000 lbs. per sq. in. = safe allowable working strength as a 


railroads and some of the locomotive builders. The author 
proposes here to supplement that report by presenting more 
fully the standard method of figuring sizes and shapes of con- 


strut when L — r is between 100 and 160 (see Table II giving 
the tests on full sized rods made by Prof. Lanza at the Massa- 
chusetts Institute of Sa ET: 


necting rods used by the Baldwin Locomotive Works. AAA n T ae LA 
The loads and the resultant stresses on a set of connecting Tame I—Loap P ox Marx Rons. 


A A e e 


rods are many and varied. Possibly no two engineers would 2 cyl. simple........ Area cyl. X full boiler pres. (See Table IV.) 
agree exactly on what loads to consider, much less on what their 4 cy}, balanced comp. Í ee pres. rods, = area high pres. cyl. x 34 boiler pres. 
magnitude might be. The following formulas and tables are Feri oe aa es ES Ss ee ai 
presented in their simplest form and can be easily understood ““#!!et compound... | Low pres. rods, = area low pres. cyl. X Ca, 
and used. Furthermore they have been applied to the design a Se Se Oe a a ieee 
of many connecting rods now running in the United States and (Diam. H. P. cyl.) X stroke l 
foreign countries. . +3 (Wt. on drivers) X dia. drivers 

MAIN RODS. A A E EN 

(1) Rod as a strut in compression (locomotive just starting). 2 “yl. cross comp...Area low pres. cyl. X K. 


_ .3 (Wt. on drivers) X dia. drivers 
K = ———————_————————— (See Table V.) 
Siem: | Rea be cyl. )? X stroke 


(2) Rod as a beam loaded ini iy citen forgé 
and compression or tension due to piston load (locomotive 


l Length L traveling at high speed). 
— = ————————__ (Between 100 and 160.) 28 A V2]2 CP 
Least radius of gyration Fiber stress per sq. in. = f + fi = ——— DOS 
P 
— = 8,000 lbs. per sq. in l6 gr R A 
a o m: Fiber stress s per sq. in. f + i not to exceed 10,000 Ibs. per sq. 
Taste ]I—Connectinc Rop Tests (FuLL SIZE Rons). MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 
Series I Section Tests Mane 1n 1904.—Full-sized I Rods. 
Tensile Strength. Compressive Strength. 
TN 
1 Least radius Elastic Elongation Ultimate Working strength, | 
Rod. ==> Length, of Ultimate. limit. in 8 in. fiber stress. factor of 4. 
r center to center. gyration. Lbs. per Lbs. per Per Cent. Lbs. per Lbs. per 
sq. in. sq. in. sq. in. sq. in. 
Aia 100 in. 39% in .8939 80,280 37,730 25.8 38,700 9,700 i 
BDusistian nues 110 in. 98%; in .8939 78,830 45,650 20.8 40,600 10,150 paro error 
Curtis o 120 in. 107% in .8939 77,840 43,900 20.4 39,300 9,825 A 
A mereun 125 in 111% in .8939 79,270 47,560 22.3 35,400 8,850 L d 
as B a a a a a A a e 
A in. in .8939 ; i i 
T es 140 in 125% in 8939 79.690 39,590 24.4 38,000 9.520 Constant section, and 
AO 150 in 134% in .8939 78,650 39,470 21.0 37,400 9,300 
SERTES II SECTION Tests Mane IN 1906. —Full-sized 1 Rods. 
C- FB 
Ti 
Tensile Strength. Compressive Strength. t? 
(ESTE ADA EA . . ry 
Ultimate Working : 
| Length, Elastic Elongation fiber strength, 
Rod. — center asta e an 5 an pees factor 4. 
r to center. s. per s. per er Cent. S. per s, per 
sq. a sq. e sq. in. sq. in. A B C D E 
l b.... 129.6 in. 127 69,290 26,310 29 29,410 7,353 51% in. 6 5/16 in 4 in. 7/16 in. 11/16 in 
2 b.... 130.1 in. 12734 in. 72,140 24,340 25.8 26.420 6,605 § 7/32 in. 63$ in 4 in. 13/32 in. 11/16 in. 
3b.... 129.6 in. 127% in. 72,500 27,380 28.2 31,600 7,900 § 31/32 in. 71% in 4 in. in. 11/16 in 
4 b... 129.4 in. 127% in. 68,170 25,720 30.2 26,400 6,600 5 31/32 in. 714 in. 4 in. 5/16 in 11/16 m 
5 b.... 130.4 in. 127% in 74,740 30,500 25.4 32,390 8,097 5 31/32 in. 7 5/32 in. 4 in. Y in. 11/16 in 
6 b.... 129.4 in. 12734 in 75,600 26, 750 24.6 28, 750 7,190 6 7/32 in. 7 15/16 in. 4 in, 5/16 in. 11/16 in. — 
SENIKS 11 Sree: ‘Tests Mave. IN 1906. —Full- Seed I Rods. 
Tensile Strength. 
rm —_»——_ Modulus of 
Elastic Elongation Ru e 
Rod. Length Ultimate. limit. 
of span. Lbs. per Lbs. per Per Cent. per a in. 
sq. in. sq. In. 
Larco 1324 in me aaa raed Siis 44,120 
2 CEE E ENET 133 in. 76,000 31,110 22.4 49,990 Same dimensions of A, B, C, D, E, as given above. 
E de eu ae 131% in 67,970 25,750 28.6 44,180 
E eee ere eee 134 in 65,420 32,190 29.0 41,210 
Ge odie ie weed 136.8 in 75,250 28,160 22.6 41,440 
E ET E 1424 in E 30,000 - 25.2 45,130 
in 8 in. 
a EE hails ea 122% in 90.550 41,620 15.6 86,670 
D usetavy wae, tee ores 96.5 in 83.020 42,230 20.3 71,880 
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in. at a speed equal to the diameter of the drivers in inches. 


Maximum whip action at a section — L from the crosshead 


pin—section AB 


A = Area of section A B in square inches. 
V = Linear velocity of the crank pin in feet per second. 


(If the speed is taken as, “diameter speed,” i. e., if a 62 in. 
diameter driver, 62 miles an hour; 84 in. diameter driver, 84 


miles an hour, etc., then V = 1.466 X stroke in inches [see 
Table XIJ). 
1 = Length of rod center to center in inches. 


g = Gravity = 32.16. 
r = Radius of the crank in feet. (See Table XI.) 

R = Resistance of section A B about axis X X. 

C = Per cent. of full boiler pres. due to speed and cut off and the effect 
(See Diagram III. 


of various heating surfaces. ) 
(See Table IV.) 


P = Area of piston times the full boiler pressure. 


A 
For — of rectangular sections see Table X. 
R 


, 
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a factor of adhesion of about .4 were used. This may seem high, 
but experience has shown that this loading on side rods in 
conjunction with the method of figuring the strength as given 
Full Boiler Pressure 


100 
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Diagram lll—Mean Effective Pressure in the Cylinders. 


here does not give a greater margin of safety than is necessary. 
The least sectional area of the rod is first tested as a strut 
(locomotive starting). 
(a) If the rod section is I use a working strength of 8,000 
L 


lbs. per sq. in. when — is between 100 and 160. 
f 


(b) If the section is ` rectangular the working sirengtit-is is taken 


TasLe V—PistoN Loaps FOR Low PRESSURE usos 


Le or soe a ps a h and da a flanges. Diameter Pressures, Pounds: 
e section shown in style 2 is preferred to style or main o EPT A ee 
ES aaa yn ee Ar id E Cylinder. 60 70 75 80 85 90 95 100 
rods. anges less than 34 in. thick should not be used. 20 in... 18,850 21,991 23,600 25,133 26,700 28,274 29,850 31,416 
2l in... 20,782 24,245 26,000 27,709 29,400 31,173 32,800 34,636 
ora 23 in... 24929 29.083 30°20 E d0O aptaes Soden Seals 
; ; in... 24, E : $ i ,393 39,400 41,548 
(1) The rod as a strut in compression. 24 in... 27,143 31,667 33,900 36,191 38,400 40,715 42,900 45,239 
: . : in... 29, 4, 36,800 39,200 41,650 44,100 46,500 49,090 
The loading on each side rod, to be used for the maximum >; in... 31,900 37,200 39,800 42,500 45,100 47,800 50.400 53,090 
compression loads on the rods, and the loads on the rod stubs A in... o sist pee 45,900 48,600 51,600 54,400 57,300 
and strength of side rod wrist pins are given in per cent. of the 29 in a 39,600 46,200 49,500 52.800 56.100 207400 52700 5008 
. : - in... 42, , i E 0,1 63,600 67,200 70,700 
main rod load, P in Diagram VI. 31 in... 45,300 52,800 56,600 60,400 64,200 68,000 71,700 75.500 
These resultant loads can only be obtained at starting, and 32 in... 48,300 $6,400 60,300 64,300 $8,300 72,400 76,400 80,400 
Í ? in... 51, f ; , $ ,000 81,200 85,500 
include a factor for shock, due to worn pins and brasses, un- 34 in... 54,500 63,550 68,100 72,700 77,200 81,700 86.200 90.800 
: : in... 57, : 2, 000 81,800 86,600 91,400 96,200 
even tramming of the rods, uneven alinement of the wheels, 32th": 81000 71230 76.300 81'400 86.500 91600 96700 101.790 
slipping of one wheel and transferring its load to another and 37 in... 64,500 73,300 80,700 86,000 91,400 96,800 102,500 107,500 
. oe. in... , 9,4 ,1 ; 96,400 102, 108, 113,40 
catching the wheels on sand when slipping. These forces are 7 in... 71,700 83,600 89,500 195.500 101.500 107,500 113,500 119,500 
f : i - 40in... 75,500 87,900 94,200 ,500 107,000 113,000 119,500 125,600 
hard to determine, and have been included in one general fac- {0 in--+ 130% 33200 99000 105.600 112000 118.500 125200 132000 
tor. This same loading on the side rods would be obtained if  42in... R3.100 97,000 104,0 000 111,000 117,500 125,000 132,500 138,500 
Taste IV—Piston Loans (P). 
AREA OF CYLINDER X FULL BOILER PRESSURE, 
Diameter Boiler Pressure, Pounds. 
o 1a >= A... rnm -<-—m——  _ _—__Q_Q_umw«»m»mz >, 
Cylinder. 130 140 150 160 170 180 185 190 200 205 210 220 
AAA 2,553 2,749 2,945 3,142 3,338 3,534 3.630 3,731 3,927 4,020 4,123 4,330 
6 in... .. cee eee 3,675 3,958 4,240 4,523 4,806 5,089 5,240 5,372 5,655 5,800 5,938 6,221 
ye | ee eee ae 5,002 5,387 5,772 6,157 6,542 6,926 7,120 7,311 7,696 7,900 8,082 8,467 
SIN ei S 6,534 7,036 7,539 8,042 8,544 9,047 9,300 9,549 10,053 10,300 10,55 11,059 
a ET o PS rete 8,26 8,905 9,541 10,178 10,813 11,450 11,77 12,086 12,722 13,040 13,358 13,996 
E 10,210 10,995 11,781 12,566 13,352 14,137 14,520 14,992 15,708 16,100 16,493 17,278 
Oo 12,354 13,304 14,254 15,205 16,155 17,105 17,570 18,055 19,005 19,470 19,957 20,907 
o dnde 14,703 15,834 16,965 18,096 19,277 20,358 20,900 21,489 22,620 23,100 23,751 24,882 
Di a 17,255 18,582 19,909 21,237 22,564 23,891 24,600 25,218 26,545 27,270 27,874 29,201 
PANG caches 20,012 21,552 23,091 24,630 26,170 27,709 28,500 29,248 30,788 31,600 32,327 3,866 
| Bak A eee ee 22,972 24,739 26,506 28,274 30,040 31,807 32,700 33,574 35,341 36,200 37,110 38,877 
a EI 26,138 28,148 30,159 32,170 34,180 36,191 37,200° 38,201 40,212 41,200 42,223 44,234 
e Loan an 29,507 31,777 34,047 36,317 38,587 40,856 42,000 43,126 45,396 46,500 47,666 49,936 
EA 33,081 35,626 38,170 40,715 43,259 45,804 47,000 48,349 50,894 52,100 53,339 55,784 
19 Atlas ade 36,859 39,694 42,529 45,365 48,200 51,035 52,300 53,870 56,706 58,000 59,541 62,376 
D0 ANN 40,841 43,981 47,124 50,266 53,407 $6,549 58,100 59,690 62,832 64,400 65,974 69,116 
es 45,027 48,490 51,954 55,418 58,881 62,345 64,000 65,808 69,272 70,900 72,736 76,200 
nta eo ae 49,414 53,218 57,019 60,821 64,622 68,423 70.300 72,224 76,026 77,900 79,828 83,629 
DF Aticcoe aaa $4,012 58,167 62,322 66,477 70,632 74.786 76.900 78,941 83,096 85,200 87,250 91,405 
24 Mr 58,811 63,335 67, 7,858 72,382 76,906 81,430 83,700 85,954 90,478 92,800 95,002 99,526 
E rales S nd O LES ene 90,800 93,200 98,100 100,600 103,000 108,000 
Gili altiiias ad 98.200 101,000 106,200 108,800 115,000 116,800 
Ao laicos RS 106.000 108,600 114,600 117,400 120,600 126,000 
28 insccccceeesees PR 114,000 117.000 123,200 126,200 129,300 135,500 
O ad eds 122,100 125,500 132,100 135,400 139,000 145,200 
30 Mo. ..ooooo.o.. Botte 130,800 134,300 141,400 145,000 148,400 155,000 
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from Table VIII. (Based on tests made by the Pencoyd Iron For side rods over 90 in. center to center use an l section. 
Works.) 

Next test the rods as a beam loaded uniformly by centrifugal 
force and compression or tension due to the piston load F Ne f 
(Diagram VII). . Fr 

A f .28 A V3}? CP a 

Fiber stress per square inch = f = ——— f, = a 5 

8grR A ae. 

f + f, should not exceed 10,000 lbs. per sq. in. at “diameter ~o f 
speed. Style No.l. Area 75” Style No.2. Area 725” 


The many and various stresses will be withstood better 
by the section shown as style 2, than by that desig- 
nated as style 1. 

Don’t use flanges less than 34 in. thick. 


WRIST PINS AND CROSSHEAD PINS. 


The sizes of wrist and crosshead pins are fixed by the 
When C is 13 in. in diameter and over increase h to T as amount of wearing surface necessary, and by the limits of the 


shown above. fiber stresses produced by the loads on the rods. 
o ee O a 
80% P 80% P 
3 P 
70 % P 70 % P 60% P 90% P 
p | pe 
60 Yo P 90 Yo P 60% P 50% P 80% P 80% P SO To P 


Diagram Vi—Loading of Side Rods for Strength of Rods and Stubs. Locomotive Developing Its Maximum Tractive Effort at Starting. 


When C is less than 13 in. in diameter make the rod section 1—Diameter of the Pin for Strength. 
style as given below. 


eae lee 


P = Load on the main rod. (See Tables I, IV, V.) 
r = rosd on the ace rods. (See Table VI.) 
s 7 = istance as shown. 
The following rules are important and should be carefully k Rane ofthe pin for bending at Dopa wora yine (Se 
followed : | Table XII.) 
A Assume no support from side rods for calculations on the main pin. 
h shall be at least 44 H : better 35 H. f = Allowable working fiber stress; 
Use large radii as shown. = 18,000 lbs. per sq. in. for open-hearth steel; 
- Jee cP 
Sa -- _ ——A 
SO CP 50% cP 
EP cP 
ee = 
33% cP 33% cP 33 7o CP 66 % cP 
O~ 
a 
OA] 00 —- o- -0o o_O 0 A 3 
2E%CP SO% cP 25 % cP 20% cP 40% cP 40% cP 20% cP 


Diagram Vil—Loading of Side Rods Due to Reduced Main Rod Load C P (Diagram lil). Locomotive Travelling at High Speed. 


If possible have no side sets in the rods. = 15,000 Ibs. per sq. in. for wrought iron; 

Use the style of jaws as shown. ee 

Keep the overhang, L, as short as possible. | R 

Unless the side rods are over 90 in. center to center use 2—Size of Pins for Wearing Pressurc.—The wearing surface 


a rectangular section deep and thin. and size are based on a load P as given in Table 1. 
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Wearing pressure per sq. in. strap stubs with keys = 
to 1,800 Ibs. 

Wearing pressure per sq. in. solid end stubs, no key = 1,000 
to 1,200 Ibs. 


Tasce VIJTI—ReEcTANGULAR STEEL Rops IN COMPRESSION. 
(Tests made by Pencoyd Iron Works.) 


Working Working 
l comp. strength. Factor of l comp. strength. Factor of 
— Pounds safety of — Pounds safety of 
r per sq. in. ult. strength. r per sq. in. ult. strength. 
20 21,900 3.2 140 6,410 4.4 
30 15,400 3.3 150 5,950 4.5 
40 13,500 3.4 160 5,500 4.6 
50 12,600 3.5 170 4,980 4.7 
60 11,700 3.6 180 4,460 4.8 
70 10,800 3.7 190 3,960 4.9 
80 10,000 3.8 200 3,580 5.0 
90 9,260 3.9 210 3,180 5.1 
100 8,550 4.0 220 2,880 5.2 
110 8,070 4.1 230 2,640 5.3 
120 7,590 4.2 240 2,410 5.4 
130 7,000 4.3 


Taste IX—Rapivus or GYRATION FOR RECTANGULAR SECTIONS IN TERMS OF 
Least Sipe. 


Least Radiusof Least Radiusof Least Radiusof Least Radius of 
side. gyration. side. gyration. side. gyration. side. gyration. 
WY 1443 1% .343 17% .542 2% .7 40 
4 .1805 14% 361 144 -560 2% 758 
Ys .1625 l Ye .379 2 .578 2té 776 
te .198 135 .397 2 .596 234 .795 
34 .217 l s .415 21% .614 2H 812 
ya .234 1% .433 2% 632 27% 831 
7% .253 1% .451 2% .650 2H .848 
4 .270 15 .470 2 .668 3 867 
1 289 1H .487 2% .686 
ly 307 1% .505 2%% .704 
1% .325 14 .524 2 .722 
TabLe X—ReEcTANGULAR Rops IN MoTION. 
Area of Section A 
Ratio = ———___-—_— 
Resistance of Section R 
Depth A Depth A Depth A Depth A 
of Rod — of Rod. — of Rod. — of Rod. — 
In. R In. R In. R In. R 
2 3.000 3% 1.714 434 1.263 6 1.000 
2% 2.666 3% 1.600 5 1.200 6% 0.96 
2% 2.400 4 1.500 514 1.143 6% 0.925 
239 2.181 4% 1.411 SY% 1.091 634 0.888 
3 2.000 44 1.333 5é& 1.043 7 0.857 
3% 1.846 


Taste XNI—Vacve or V?, l6gr, 8 gr For DIFFERENT LENGTH OF STROKES 
AT A VELOCITY EQUAL To “DIAMETER SPEED.” 


Stroke. Stroke. 
In. l6gr va 8gr In. lógr V2 8gr 
10.. 214.4 215.0 107.2 25⁄2.. 546.6 1,400.0 273.3 
EER 257.3 309.5 128.6 26.. 557.1 1,453.0 278.5 
14.. 300.1 421.3 150.0 27 578.8 1,567.0 289.4 
16.. 343.0 550.3 171.5 28 600.0 1,685.0 300.0 
18.. 385.0 696.7 197.5 29 621.5 1,808.0 310.7 
20.... 428.7 869.4 214.3 30 643.2 1,934.0 321.6 
won. 471.7 1,040.0 235.8 31 664.2 2.066.0 332.1 
24.... 514.5 1,238.0 257.2 32 686.0 2,201.0 343.0 
25.... 535.9 1,343.0 267.9 34 728.9 2.485.0 364.4 

Tarere XTI—MomMEnNt OF RESISTANCE OF CIRCULAR SECTIONS. 

Diam. Diam. Diam. Diam. 
In. Moment. In. Moment. In. Moment. In. Moment. 
11%4.... .1917 34%....3.3702 14 ....14.206 714 ....37.412 
13%. 2552 33% ....3.7742 S3ļg....15.247 7ig....39.381 
1... pools 314....4.2093 §14....16.334 713....41.418 
1%.. $213 354....4.6765 55%....17.474 754%....43.523 
134.. 5262 334 ....5.1772 §44....18.664 734....45.699 
|e, ee 6472 37%....5.7124 57% ....19,908 778....47.947 
A a 7854 4 ....6,2832 6 ....21.206 8 ....50.266 
21% 9423 414....6.8924 64 ....22.559 8'x....52.659 
214....1.1182 413....7.5365 6!'s....23.968 RIy....55.127 
24....1.3152 438....8.2212 63% ....25.436 Kay... .57.671 
214 1.534 412....8.9463 61%%....26.962 R13... .60.292 
254 1.7758 456 ....9.7126 6%....28.547 85g....62.991 
234....2.0417 434 10.512 634....30.194 &3y....65.770 
273 2.3333 478...11,375 67% ....31.902 874....68.629 
3 2.6507 5 .12.272 7  ....33.764 9 ....71,569 
31% 2.9962 5'g...13.215 7™Q....35.510 


math ° b 
No.2. 
Solld End Stubs, Main or Side and Solid End Jaw Stubs. 
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Wearing pressure per sq. in. crosshead stubs and knuckles = 
4,500 to 5,500 Ibs. 
The wearing surface is the projected area of the brass. 


STRAP STUBS. 
For wrought steel straps: 
Working stress, direct tension = ‘10,000 lbs. per sq. in. 


Taste XIJI—Proprortions or P Usep on THE DIFFERENT Pins. 
Side Rods. 


Cross- 
; head Main Main Inter End Knuckle 
Class of Engine. Pin. Pin. Pin. Pins. Pins. Pins. 
2 Coupled....... P P 14 P ane 14 DAR 
3 Coupled....... P P 24 P 1; P 1, P 7P 
4 Coupled....... P P y P 1, P 1, P 6 P 
5 Coupled....... P P P 15 P Is P 5 P 
Working stress, direct tension through keyways = 8,000 Ibs. 


per sq. in. 
Working stress, bending = 14,000 lbs. per sq. in. (main rods). 


Tame XAILV—CARRYING CAPACITY OF WROUGHT STEEL BoLTS IN SHEAR 
AT 9,000 Les. PER So. IN. 
2 in. Double Shear. 3 in. Double Shear. 
ages ae , 


= ——— es as 


Bolts Strength Bolts Strength 

VS AVIAR 7,070 Ibs O ep Nas ga yea 16,550 Ibs 
o a 11,040 lbs A E ar 23,850 Ibs. 
SG iets cy allah NA tees 15,900 Ibs. Trae labo diane can 32,470 Ibs. 
Vibe eae ewe gate ae wee OOO Ibs, eee re ee era ere 42,400 lbs 
28,300 lbs. DS A aaah cette 53,680 Ibs 
Ly tii ae cae a eee es est 25,800 lbs. A cence yaaa Gath ne 66,250 Ibs. 
Va its 44,180 Ibs. O ewes ete dae 80,180 Ibs 
Og oi eek ee aE ance add 9D: Ibs. Ag suited go Gos als Sane ares 95,400 lbs 
E ecco eatin dl 63.600 Ibs. Nic SA 111,500 Ibs 
VA Aa a edo 74,500 Ibs. A SE ERE 129,900 lbs 
A eee eee eee 86,500 Ibs. RARA Ohad ae teat ee 149,000 Ibs 
Dieron EE 99,500 Ibs. an en e aeaea 170,000 lbs. 
a a 


Working stress, bending = 20,000 lbs. per sq. in. (side rods). 
Shear on steel stub bolts = 9,000 lbs. per sq. in. (See 
Table XIV.) 


SOLID END STUBS, MAIN OR SIDE AND SOLID END JAW STUBS. 


Direct tension at section a-a and c-c under maximum loads (as 
already given) must not exceed 6,000 Ibs. per sq. in. at any sec- 
tion of the strap. 

The straps or eye must also be tested for bending, using P 
and the per cent. of P as already given. 

Main rods at section d, No. 2, 


Px1x6 
f = 14,000 = —— -——— 
16x bx h? 
Main rod at section b, No. 3, 
Px1x6 P 
(E TADO: E e a o ES 


EN . 
12 XxX bxh? 2 xbxh 
Side rods at section d, Nos. 1 and 4, 


(a ys S 


16 X b x h? 

At a section c-c, through an oil cup or set screw, it is better 
to have 25 per cent. more area than at section a. 

In No. 4 the main part of the strap at section a-a is subjected 
to a bending action. Any method of figuring this bending is 
rather unsatisfactory. It is, therefore. better to try to elim- 
inate the cause of this bending action. To some extent this 
can be done by increasing the depth of the rod at T and using 
large fillets 20 in. to 40 in. radius as already shown in Nos. 1 
The purpose of this method of design is to reduce too 


f = 20,000 = 


and 2. 


Width 
No. 3. 
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sharp a change in the direction of the load as it goes across 
the top or bottom of the strap. If this is done the strap can 
be checked for its required area on the direct tension basis 
alone, using, as already stated, a working stress of 6,000 lbs. 
per sq. in. It must be carefully noted that the required area 


TABLE XV.—DIMENSIONS OF SoLip Enp BRASSES. 


Brasses for Solid End Stubs. 
5 / 
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can be made up a many combinations of h X b, and careful 
judgment must be used to determine h. 

Table XV gives the recommended size of brasses and jaw 
bushings for solid end stubs. 


TarLe XVI.—DIMENSIONS OF Strap Enp BRASSES. 


Brasses for Strap Stubs. 


Side = Brasses 


MZA 
se ERA BICI ERA [BI CID E 


Main Rod Brasses 


Meet Hats Bereta 1412143171418 T11] 
EAE MEAT e o WE 
FME AEMT ec eles aa re 
meets A Ca AEST SEA MERE 
O SCARCE a SE a 
A ANW a SC 
A AA Mirian 
EINE NEA A AI E WA IERT ATT SCN 
e e AP AE EEDA red: 
412 (Pee aca eee 
ae ala E aan AA CENA 
ais CAEN KEAT Pals ee ne 
aie ae Y parse ASAE att HEC 
pera dl EEIE airs 
£12 618" GAEAEAPSEGER 
CEATA HE ea EA AE Y 
CET AV a MES moe ~ ezr 
Ful Es nee y z 


54/2 1313 12 


[N 
. 
— 


Table XVI gives the recommended size of brasses and jaw 
bushings, size of liner behind the keys, radius of the fillet at 
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the corner of the strap, and the number of bolts for the strap 
stubs. 

The remaining diagrams of rods show the recommended prac- 
tice of keying, when strap stubs are used. 


Method of Coupling the Rods on a Five-Coupled Locomotive. 
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KNUCKLE PINS AND JAWS. 


Knuckle pins must have ample bearing surface and the pres- 
sure per square inch, with the loads given in Table XIII, should 
not exceed 5,500 lbs. per sq. in. 

The lateral displacement of side rods due to the difference 
of alinement of one driver with another, together with the per- 
manent side set that some side rods are designed to work with, 


TER 


| 

| 

| 

] 
a 

Q 

) 

| 

i 
$: 


Ball Knuckle Pin for Side Rods. 


cause excess twisting strains that often result in the failure of 
the rod. 

Allow 1/16 in. total play between the jaw and its side wings. 

On five coupled engines, and even on four coupled that oper- 
ate on very sharp curves, a ball knuckle pin will greatly reduce 
the excessive strains mentioned above. The type of ball knuckle 
pin here shown has been used on some of the latest Baldwin 
Mikados and five coupled engines. 

The following set of rods shows a design used on a large 
order of high powered Pacific type locomotives. This design 
Lf 


+ 
y 


Fs 
o | 


Oe ee eee oe ee a ee oe oe eee ee a 
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lighter, in proportion to the loads they carry, than the rods on 
locomotives in the United States. European rods look very 
light, but the basis of comparison must not be made on looks 
but on the amount of load or work that each rod carries per 
unit of weight. 

The conditions in Europe may be summed up briefly as 
follows: The connecting rods are of hammered iron, or 80,000 
Ibs. open hearth steel. The allowable load at the rail on one 


Connecting Rods of a High Power Pacific Type Locomotive. 


driving axle seldom exceeds 20 tons. The main and side rods 
are made as short as possible. In many cases the total work is 
divided between four main rods. The stroke of the pistons is 
seldom over 26 in. With English inside cylinder locomotives the 
side rods outside revolve at a shorter throw than the main rods 
inside, thus reducing the whip of the side rods at high speed. 
The rod brasses, straps and pins are maintained in first class 
condition, 

The conditions in the United States are as follows: The 
connecting rods are of 80,000 Ibs. per sq. in. open hearth steel. 
The allowable load at the rail per driving axle is 35 tons, and 


EJ FT 


RY No pa 


Set of Rods for a High Power Pacific Type Locomotive. 


represents Baldwin standard practice, and was based on the 
rules here given. The main rod is the one referred to later in the 
comparative table of the weight of rods. 


COMPARISON BETWEEN AMERICAN AND FOREIGN ROD DESIGN. 


Frequently, the question is asked, “Why are the European 
locomotive builders able to design and build connecting rods 
so much lighter than the builders do in this country?” This 
question is rather easily answered. As a matter of fact, con- 
necting rods on European locomotives are not very much 


the limit of loading possibly has not yet been reached. The main 
rods are often very long. Two Atlantic type locomotives in this 
country have main rods 150 in. center to center, and many are 
130 in. to 140 in. long. Except on the balanced compounds 
and Mallets the loads are all carried through one main rod on 
each side. The maximum load carried on one main rod has 
reached the high figure of 110,000 lbs. or 55 tons. The stroke of 
our pistons is seldom less than 26 in., and very often is 28 in., 30 
in. and 32 in. The rod brasses and pins are not always main- 
tained in first class condition. 
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The contrast as outlined would indicate that the American 
rods would be much heavier, and they are actually heavier as 
a whole. But when compared on the basis of the amount of 
load carried per pound of weight of the rod, it will be found 
that there is not a great deal of difference. The following table 
shows this. 

The data on European rods is limited, but more examples 
would probably show that as many rods carry 100 lbs. and less 
per pound weight of rod as there are that carry over 100 lbs. 
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the design of a rod to see whether it is good practice or not. 

Steel for the rods tested as given in Table 11 was made to 
the following Baldwin specification: 

Blooms made by the open hearth process free from seams, 
slivers and other surface defects. 

To show the following analysis by Baldwin standard method. 


Phosphorus, not over..0.05 per cent. 
Sulphur 0.05 per cent. 


Carbon, about......... 0.40 per cent. 


Manganese, not over..0.60 per cent. Sulphur ......... ia 


Blooms should be of such quality that a test piece machined 


Type of Cylinders and 
Name of Road. locomotive. boiler pressure. 
Paris-Orleans ......oooooooo.o... 1 Dé ae sonia: 15 in. € E in. AN 25 in. 
Great Western—England ....... { 3 ante 18 m 20" in in 
North Brilla adas | 5 Boe ane 20 ees dia in 
Lancashire and Yorkshire...... j 4 aida 16 Lmtd in. 


*Exceptionally long stroke for British practice. 


European Matin Rops. 


UNITED STATES PRACTICE. 


NY, ON RK cp 3 E ep > 26 in. 
Lehigh Valley ..........«...... l 3 au ciple 20 pare in. 
Pennsylvania ........o.ooooo.».. 2 a ak 22 o in. 
Baltimore € Ohi0.............. f j a na 24 eee in. 
Assoc. Lines ..sé0400s.2%40805 f 2 ag) cable 25 e in. 
Assoc. Lines ceo. 2-8-2 f 26 e in. 


Length of Maximum load 
main rod, on the Actual weight Pounds of load 
center to center. _main rod. of the carried per 
High pressure. High pressure. main rod. pound of rod. 
i 83% in. 35,800 Ibs. 283 Ibs. 126 Ibs. 
} 12814 in. 55,800 Ibs. 500 Ibs. 111 Ibs. 
} 135 in. 62,800 Ibs. 600 lbs. 10414 Ibs. 
y 128 in. 36,180 Ibs. 43834 Ibs. 82 Ibs. 
Average... . 105 Ibs. 
128 in. 69,200 Ibs. 692 Ibs. 100 Ibs. 
i 130% in. 62,800 Ibs. 689 Ibs. 91 Ibs. 
} 137% in. 77,900 1bs. 658 Ibs. 118 ths. 
} 104 in. 92,000 Ibs. 890 Ibs. 103% Ibs. 
y 113% in. 98,000 Ibs. 920 Ibs. 10613 Ibs. 
} 1224 in. 106,200 Ibs. 965 lbs. 110 Ibs. 
Average.... 105 Ibs. 


The data on American rods is unlimited and the checking of 
many rods on this comparative basis gives about the same figure 
as the average for the six cases chosen. 

Any main rod made of open hearth steel (80,000 lbs.) that 
carries 100 Ibs. or more per pound weight of rod can be consid- 
ered as good practice. This figure is a convenient way to check 


cold from a full sized bloom of each heat has, when tested, an 
ultimate tensile strength of 80,000 Ibs. per sq. in., and an elon- 
gation of 20 per cent. in a test section originally 2 in. long. 
Blooms will not be used that show an ultimate strength of less 
than 75,000 Ibs. per sq. in., or more than 90,000 Ibs. per sq. in 
or an elongation of less than 15 per cent. 


CHROME-VANADIUM STEEL WHEELS 


Records covering five pairs of carbon and eight pairs of 
chrome-vanadium solid steel wheels under tenders of Atlantic 
type locomotives on the Vandalia show that the chrome-vanadium 
wheels will give about two and a half times as much mileage per 
unit of wear as the carbon steel wheels. The records cover three 
and a half years’ service and up to the present time the vanadium 
wheels in these tests have made a mileage of over 300,000 miles 
and it is reported that they appear to be able to run 400,000 
miles before being worn to the limit. The record of mileage 
for 1-16 in. reduction in diameter due to wear and also to wear 
and turning is given in the accompanying table: 


Chrome- Carbon Per Cent. 
Vanadium Steel Differ- 
Wheels. Wheels. ence. 
Coal capacity, tender, tONS......ooooooooo.o... 12 12 
Water capacity, tender, gallons................ 7,500 7,500 
Weight of tender in working order, pounds.... 143,000 143,000 
Average load per wheel, poundS............... 17.875 17,875 
Average mileage per Ye in. diam. wear........ 12,857 9,259 38 
Average mileage per Y: in. diam. wear and 
UTN cl a oes 6,137 2,427 152 
Maximum mileage per y in. diameter wear and 
A O teeies ed Ace E EA a 6.894 3,344 105 
Minimum mileage per Ye in. diam. wear and 
tUFDINE rra 5,536 1,294 327 


It will be noted that while the mileage of the vanadium wheels 
due to wear is about 38 per cent. greater, when the turning is 
also included it is 152 per cent. greater. This is because the 
increased flange wear on the carbon wheels necessitated a 
greater reduction in the diameter to obtain the proper contour. 


A pair of chrome vanadium wheels included in these tests, 
which had then completed 258,000 miles, was exhibited at the 
last Atlantic City convention by the American Vanadium Com- 
pany. Following the exhibition this set of wheels was cut up 
for test purposes and a series of physical and chemical tests 
were made. The physical tests showed an elastic limit from 
£9,400 Ibs. to 105,450 Ibs., with an ultimate strength varying from 
132,530 Ibs. to 148,000 Ibs. The hardness tests showed an average 
across the cross section of the tread of 45 by the scleroscope. 

During the past few years investigations have been conducted 
to determine the most satisfactory commercial method of heat 
treating chrome-vanadium wheels. As a result of this work a 
method of treatment has many advantages from a commercial 
standpoint, and gives a wheel of uniform physical properties, has 
been developed. This consists of heating the wheel to a certain 
temperature and then spinning it with the tread immersed in a 
trough of water to a little below the limit of wear line, for a pre- 
determined length of time. It is then taken out and allowed to 
cool in the air after which it is re-heated for annealing. Results 
obtained from the investigations of wheels treated in this man- 
ner indicate that the best wheel should show on the tread and on 
the face of the whecl a scleroscope hardness of from 40 to 55 
which represents an elastic limit across the tread of from 89,000 
Ibs. to $0,000 Ibs. per square in., with an elongation in 2 in. of not 
less than 121% per cent. and a reduction of area of not less than 
40 per cent. The results of these tests and investigations indi- 
cate that a most satisfactory solution of the problem of ex- 
cessive wheel wear and shelling can he obtained by heat treated 
Vanadium steel. 


“TRANSMISSION OF ELECTRIC POWER 


Flow of Water from Pumps Used to Explain 
the Various Systems of Electric Distribution 


BY L. R. POMEROY. 


There are two general systems of electrical distribution—di- 
rect current (d. c.) in which the flow is always in one direction 
and alternating current (a. c.) in which the flow is first in one 
direction and then in the other. 

The direct current system may be divided in two classes: constant 
current, in which the current remains constant, regardless of the 
resistance of the circuit, and constant voltage, in which the pressure 
or voltage remains constant, regardless of the amount of current 
flowing. A constant current generator may be compared to a 
plunger pump, from which a constant volume of fluid is dis- 
placed, regardless of the resistance in the pipes or the head 
against which it works; while a constant voltage generator may 
be likened to a centrifugal fan, which delivers a constant pres- 
sure for any flow up to its limit. The constant current system is 


used extensively in America for arc lighting, where it is com- 
mon practice to install long series of lamps for street lighting. 


it will tend to move in such a direction as to increase the num- 
ber of magnetic lines through the coil. Whenever a coil is ro- 
tated in a magnetic field, the magnetic lines pass through it, 
first in one direction and then in the other. This causes the 
pressure at the terminals to reverse or alternate in direction, 
and if a direct or uni-directional current is to be obtained 
from the generator, some arrangement must be provided for 
changing or commutating the direction of the current. This 
device is called a commutator, while the coils which produce 
the pressure, together with the core upon which they are wound, 
is the armature. The portion of the machine which produces 
the magnetic field is termed the field. 

An arrangement consisting of a piston and cylinder with a 
pipe connecting the two ends of the cylinder is shown in Fig. 1. 
If the piston is moved back and forth, the fluid will be forced 
through the pipe, first in one direction, then in the other. In 


Fig. 1—Pump Giving a Reversing Current. 
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Fig. 2—Diagram of Flow from the 
Pump Shown Above. 


It is also used in France and Switzerland for transmitting power 
over long distances, in which case extremely high pressures are 
used. The constant pressure system is, however, the one which 
is employed in the great majority of cases, and it is the one re- 
ferred to whenever direct current is mentioned, unless it is 
specifically stated otherwise. 

The alternating current system may also be divided into con- 
stant current and constant pressure; the latter again into single 
and multi-phase. The constant current alternating-current sys- 
tem is generally used for arc lighting, but with this exception, 
all alternating-current working is on the constant pressure sys- 
tem. The single-phase system was installed originally for light- 
ing only, but of late years the advent of the single-phase rail- 
way motor has brought it again into prominence for railway 
work. Single-phase motors of small size are now also made 
to give satisfactory service for industrial work, but the great 
majority of alternating-current power work is done on the two 
or three-phase system. 

The operation of all commercial electric machines is based 
on the fact that when a coil of wire is moved in a magnetic 
field so that the number of magnetic lines threading through 
it is changed, a pressure or voltage is set up, and if the ends 
of the coil are joined, a current flows through it. Conversely, 
if a current is passed through a coil placed in the magnetic field 
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Fig. 3—Pump Giving a Direct Current. 
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Fig. 4—Diagram of Flow from the 
Pump Shown Above. 


Fig. 5—Pumps Illustrating the Flow 
from a Two-Phase Generator. 
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Fig. 6—Diagram of Flow in the Pipes 
Connected as Shown Above. 


other words, there is an alternating current in the pipe. If 
the crank driving the piston is rotated at a constant speed, the 
flow through the pipe will be as shown in Fig. 2. When the 
piston is at A its speed is zero, as it moves to the right its 
speed increases, and reaches a maximum at B, then decreases 
again to zero at C. The rate of flow through the pipe corre- 
sponds to the velocity of the piston, and, as is well known, fol- 
lows the sine law. In the same way, the pressure developed by an 
a. c. generator follows a sine law, and though certain condi- 
tions may modify the shape of the wave, the sine form is the 
one most desired. 

A modification of the arrangement shown in Fig. 1 is illus- 
trated in Fig. 3. At both the top and bottom of the cylinder 
are pipes connecting the two ends, and these two pipes are con- 
nected by a third At 4, B, C and D valves are placed. If, 
when the piston moves from left to right, valves B and D are 
opened, and A and C closed, then the fluid flows in the con- 
necting pipe as is indicated by the arrow. If, as the direction 
of the movement of the piston is changed, valves A and C are 
opened and B and D closed, the current will flow through the 
common pipe in the same direction as before. An arrange- 
ment of this kind gives a direct current in the connecting pipe. 
The function of the valves 4, B, C and D corresponds to that 
of the commutator of a direct-current machine. 
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It is to be expected that if trouble occurred with an arrange- 
ment of this kind it would be with the valve gear. Trouble 
would be especially liable to occur if the apparatus operated at 
high speed. The analogy holds with reference to a d. c. 
machine, where the chief source of trouble is the commutator, 
and although modern machines leave little to be desired so 
far as commutation is concerned, the commutator is always 
the part of the machine requiring the greatest amount of at- 
tention. Further, it is evident that the greater the pressure in 
the cylinder the greater the chance of trouble with the valve 
gear. The same holds true with regard to the commutator, 
and it has been found from actual practice that a pressure 
much above 600 volts is difficult to handle on a commutator 
unless very special precautions are taken, and it is this fact 
that has limited most of the d. c. systems to about 600 volts. 

If there are two cylinders with their pistons displaced 90 
deg., as shown in Fig. 5, each piston may drive fluid through a 
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Fig. 7—Diagram Showing 
Resultant Pressure in 
Pipe C. Fig. 5. 


Fig. 8—Pumps 
from a Three-Phase Generator. 


Illustrating the Flow 


pipe from one end of the cylinder to the other, as is Fig. 1, in 
which case the rate of flow from one cylinder will be a maxi- 
mum when that from the other is zero. Fig. 6 represents this 
graphically, in which curve 4 shows the direction of the flow 
of the fluid in the pipe 4 of Fig. 5 and curve B the flow in pipe B. 

There may be two pipes from each cylinder, in which case 
we have what is equivalent to a four-wire, two-phase system, 
but instead of using four pipes two of them may be combined 
and replaced by a single larger one as pipe C in Fig. 5, and 
since the maximum rate of flow does not occur at the same time 
in the two cylinders the common pipe need have only 1.4 times 
the area of the others. Therefore a saving has been made in 
the total amount of piping required. If the maximum rate of 
flow through 4 or B is 100 cubic feet a minute, then the maxi- 
mum rate of flow through C is 140 cu. ft. a minute. Sim- 
ilarly, if the maximum pressure between A and C is 100 lbs. 
per sq. in., the maximum between 4 and B is 140 lbs. In other 
words, the flow through the common pipe is 1.4 times the flow 
through either of the single pipes, while the pressure across 
the outer pipe is 1.4 times that between either outer pipe and 
the middle one. The value 1.4 may be obtained, as in Fig. 6, 
by adding the values of the two curves A and B, in which 
case the resultant C is obtained, and its height will be found 
to be 1.4 times the height of either of the others. The same 
result may be obtained by the diagram of forces shown in 
Fig. 7.. 

The same conditions hold true for electric working. There 
are two windings on the armature displaced by 90 deg. A wire 
may be connected to each end of each winding, in which case 
we have a two-phase, four-wire system; or the two windings 
may be connected at one point and three wires brought out, 
giving a two-phase, three-wire system. The current in the 
middle wire is 1.4 times the current in either outer wire, while 
the pressure between the outer wires is 1.4 times that between 
either outer and the middle. 

Three cylinders are shown in Fig. 8 with their pistons dis- 
placed by 120 deg. If a pipe is taken from the front and from 
the rear end of each cylinder, six pipes will be required, and 
give what is equivalent to a three-phase, six-wire system. It 
will be found that by taking the three pipes from the inner ends of 
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the cylinders, or the three from the outer ends, the flow outward 
in two of the pipes will always balance the flow inward in the 
other pipe. It is therefore possible to combine three of the 
pipes in one, as is shown at the inner ends of the cylinders in 
Fig. 8. The flow in the three pipes, 4, B, and C, is represented 
by the curves in Fig. 9, and it will be seen that at any instant 
the flow in one pipe in one direction is always sufficient to 
balance the flow in the two remaining pipes, which is in the oppo- 
site direction. The arrangement shown in Fig. 8 is equivalent 
in electrical working to the three-phase, three-wire system. The 
current in each of the wires is the same as it would be in a 
three-phase, six-wire system, and the pressures between any two 
of the three wires are equal, but each of these pressures is 
equal to 1.73 times the pressure across a single cylinder.* This is 
due to the fact that the pressures combine at an angle of 60 
deg., as is shown in diagrammatic form in Fig. 10. 

In a three-phase generator there are three windings on the 
armature placed 120 degrees apart. The usual arrangement 
is to join one end of each winding to a common point called 
the neutral, and to connect the other ends to the three line wires. 
The currents in the three windings are equal, provided the 
machine is symmetrically loaded, and the voltage across two 
windings is equal to 1.73 times the voltage from any terminal 
to the neutral point. 

In a single-phase system, watts equal current (C) times 
pressure or voltage (E). The two-phase, four-wire system is 
evidently equal to two single-phase 'systems, and where the two 
phases are equally loaded, watts = 2CE. A three-wire, two- 
phase system is also equivalent to two single-phase systems with 
a common return wire, and the watts = 2CE, where C = current 
in one outer wire, and E = voltage between either outer wire 
and the middle. The three-phase, six-wire system is equivalent 
to three single-phase systems, and the watts = 3CE, where C 
and E are current and voltage across one phase. A three-phase, 
three-wire system is equivalent to three single-phase’ circuits, 
except that the voltage between any two wires equals 1.73 times 
the voltage on any one of the three single-phase circuits. The 
watts therefore equal 3CE, but since E = E, — 1.73 where E” 
equals the voltage across any two wires of a three-wire system 
the watts = 1.73CE'; 1. e., in a three-phase, three-wire system the 


Fig. 9—Diagram of Flow in the Pipes 
Connected as Shown in Fig. 8. 


Fig. 10—Method of Ob- 
taining the Pressure 
Between Either Two of 
the Pipes A, B or C in 
Fig. 8. 


watts equal 1.73 times the current in one wire times the voltage 
between two wires. If a two-phase or three-phase system is not 
symmetrically loaded, it is necessary to find the watts in each 
phase and then take the sum. 


LOSS IN TRANSMISSION, 

Assume that 10 k. w. is to be transmitted at 2,000 volts by the 
following systems: Two-phase, four-wire; two-phase, three- 
wire; three-phase, three-wire, and that the resistance of each 
wire equals R. What will be the loss in each case? 

Two-phase, four-wire—Since there are two phases each will 
carry 5 k. w., and the current equals 5,000 — 1,000 or 5 amperes, 
The loss in each wire will be 5* times R or 25R, and the total 
loss will equal four times this, or 100R. 

Two-phase, three-wire—Each outside wire carries 5 amperes 


*This is true if we consider that the pressure in the outer end of the 
cylinder is equal to that in the inner end, plus the driving pressure. 
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and the middle wire 1.4 times 5 or 7 amperes. The total loss 
will be (2x 5 xR) + 7 x R = OR. 

Three-phase, three-wire.—Since the output in watts of a three- 
phase, three-wire system = 1.73CE, the current in each wire = 
watts =— 1.73E or 5.78 amperes, and the total loss will equal 
3 x 5.78 x R = 100R. ? 

From the above it is evident that with the same voltage and 
losses it is possible to transmit power on the two-phase, three- 
wire or the three-phase, three-wire system with only three- 
quarters the amount of copper required for the single-phase, or 
for the two-phase, four-wire system, or for the direct-current, 
two-wire system. It should be noted, however, that with the 
two-phase four-wire system the voltage between the outer wires 
is 40 per cent. greater than with the three-phase system. 

Since the power transmitted is equal to the pressure times the 
current, it is evident that if the pressure is increased the current 
is decreased proportionately, and since the loss in transmission 
varies as the square of the current, it is clear that if the pressure 
is doubled the loss-is only one-fourth as great; or that the same 
power may be transmitted four times as far with the same loss, 
provided the same size of wire is used; or that the same amount 
of power may be transmitted the same distance with the same 
loss, using only one-fourth the weight of wire. For example, 
suppose it is desired to transmit 100 k. w., at 1,000 volts single- 
phase to a distance of one mile over a No. O. B. W. G. copper 
circuit. The current will be 100 amperes, while the resistance 
of such a circuit = .95 ohm. The loss in transmission, therefore 
= 100° x .95 = 9.5 k. w. or 9.5 per cent. If the pressure is raised 
to 2,000 volts, the current will be 50 amperes, and the loss = 
50? x .95 = 2.37 k. w., or 2.37 per cent. 

It is evident, therefore, that we may transmit at 2,000 volts 
for a distance of four miles over a No. O wire with the same 
loss as over one mile at 1,000 volts. If the voltage was raised to 
10,000 the same amount of power could be transmitted 100 miles 
over the same size wire with the same loss, or it could be trans- 
mitted 10 miles with the same loss and same weight of copper 
as for one mile at 1.000 volts. This example shows the great 
economy in transmitting at high voltage. In fact, it is only by 
using very high voltages that long distance transmission is com- 
mercially possible, and even at voltages of 100,000 it is feasible 
only where large amounts of power are required, on account of 
the heavy cost of pole lines, insulators, etc. 


TRANSFORMERS. 


For transmission work, alternating current has one great ad- 
vantage over direct current, in that it may be stepped up or 
stepped down by means of transformers to any pressure desired. 
A transformer consists essentially of an iron core around which 
two windings, the primary and the secondary, are placed. These 
are entirely insulated from each other. When an alternating 
current passes through the primary winding, it produces an alter- 
nating magnetic field in the core, which passes through the sec- 
ondary winding, and as it alternately increases, decreases, re- 
verses, etc., it produces a voltage in the secondary winding. The 
voltages on the two windings are proportional to the number of 
turns which each contains. For example, if there are 100 turns in 
the primary winding and 10,000 in the secondary, and 100 volts 
is impressed on the primary, the secondary will develop a 
pressure of 10,000 volts. It is evident that the theory of voltage 
generation in the secondary of a transformer is the same as in 
the armature windings of a generator, the difference in method 
being that in the generator the voltage is produced by varying 
the magnetic field through the coils by rotating them in a con- 
stant magnetic field. while the magnetic field through the second- 
ary coils of a transformer is varied by the varying current 
through the primary coils. 

The transformer is a very simple piece of apparatus. There 
are no moving parts, the coils are easily wound and insulated, 
and its efficiency is extremely high, large transformers giving 
over 98.5 per cent. efficiency at full load. The transformers thus 
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afford a ready method of obtaining high voltages for transmit- 
ting, and for lowering such voltages to values suitable for use 
on commercial machines. It is almost needless to say that while 
the pressure varies directly as the number of turns, the current 
varies inversely as the turns, so that except for losses in the 
transformer, the current times the pressure in one winding equals 
the current times the pressure in the others. 

Quite often it is desired to transmit alternating current, and 
to distribute direct current for motors, lighting, etc. In such 
cases an alternating-current motor connected to a direct-current 
generator may be used. ‘There is, however, another machine 
more efficient and cheaper than the motor generator set which 
is extensively used for this purpose. This is called a rotary 
converter, and is the combination of an alternating-current motor 
and a direct-current generator in a single machine. 


Fig. 11—Pump with Connections to Illustrate Action of a Rotary 
Convertor. 


The hydraulic analogy for a direct-current generator as given 
in Fig. 3, is reproduced in Fig. 11, with the addition of a pipe 
at each end of the cylinder. These pipes, E and F, are used to- 
bring in fluid under alternating pressure, which is transformed 
to direct pressure in the cylinder. When fluid flows in at E 
the piston moves from left to right, with valves B and D closed 
and 4 and C opened, and current will flow through the main 
pipe as indicated by the arrow. If, when the end of the stroke 
is reached, valves 4 and C are closed and B and D opened, then 
as the current flows in at F the piston will move from right to- 
left, and the flow in the main pipe will be in the same direction. 
as before. Thus the alternating flow has been changed to a. 
direct flow. In this case the piston does little more than oper- 
ate the valves 4, B, C and D, and the capacity of the cylinder 
is supposed to be very small as compared to the total amount 
of fluid flowing. The same conditions apply to a rotary con- 
verter. The alternating current flowing through the armature 
is changed by the commutator into direct current. It will be 
noted that the piston must move synchronously with the alter- 
nating current flow. The same applies to the rotary, which runs. 
as a synchronous motor. If a direct current be supplied to the 
cylinder through the proper valves, alternating current will be 
delivered through the pipes E and F. The same facts apply to: 
the operation of a rotary converter, and if it is supplied with 
direct current it will deliver alternating current. 

It is evident also that if the outlet valves are partially closed, 
there may be a heavy pressure upon the piston, which is then- 
capable of doing outside mechanical work. The same thing: 
applies to a rotary converter. It may run as a synchronous. 
motor and do mechanical work; it may run as a rotary con- 
verter without doing mechanical work: or it may run as a 
combination motor and converter, transforming from alternat- 
ing to direct current. or vice versa, and at the same time do- 
outside work. 

In a three-phase rotary converter the alternating-current volt- 
age is approximately 60 per cent. of the direct-current voltage. 
and in a two-phase or six-phase converter it is approximately 
70 per cent. of the direct-current voltage. It is, therefore, nec- 
essary to install transformers for stepping down from the alter- 
nating-current supply voltage to such a value as to give the- 
proper direct-current voltage. Since the ratio of alternating 
current to direct-current voltage is fixed within comparatively 
narrow limits, the direct-current voltage cannot be varied over: 
a wide range unless some special regulating device is used! 
There are several devices for this purpose. 


SUPERIOR EUROPEAN ROUNDHOUSE FACILITIES 


As Seen on the Hungarian State Railways and in 
France, with Suggestions as to American Practice 


BY HENRY W. JACOBS. 


The engine house about to be described is at Budapest, Hun- 
“gary, and consists of two roundhouses, one a half circle with 
22 pits, the other a three-quarter circle with 34 pits. These 
are the most up-to-date roundhouses that it has been my good 
fortune to visit, and, therefore, merit special attention. They 
are built of’ brick and stone, with steel roofs, and a double 
swinging door to each stall. Both buildings are equipped with 
the Fabel central smoke uptake. The engines are backed into 
‘the stalls, tender first, and over the small diameter circle above 
their stacks is a large rectangular duct into which the smoke 
jacks carry the fumes from the locomotive stacks. One hundred 
and twenty degrees apart are ducts that lead from this inner 
«circular duct to the outer wall where they are connected with a 
tall brick stack. In this way a good draft is secured that takes 


-every vestige of smoke out of the roundhouse, leaving a clear 
I have never seen such a thoroughly successful 
The chimneys are about 


atmosphere. 
method of ventilating a roundhouse. 


For boiler washing the Schilhan Wittenberg hot water sys- 
tem is installed, which utilizes the steam from incoming engines 
for heating the water. In the roundhouse is an electrically 
operated drop pit, using a 9 h. p. motor, which is kept in scrup- 
ulously clean condition. There are separate office buildings for 
the chief roundhouse foreman and the assistants and clerks at- 
tached to him; in this office building is, as in each of the shops, 
a small emergency surgical operating room. 

In the air brake instruction room are facilities for instruction 
in the use of the brakes, as well as in the use of lubricators, 
first aid to the injured, high tension electric apparatus, different 
locomotive valve gear, signals, etc. On the walls are charts and 
tables illustrating these. 

Attached to the roundhouse is a small shop with four pits 
for light locomotive repairs, and the necessary machine shop 
equipment for carrying on these repairs. A-jib crane of five tons 
capacity serves to hoist heavy parts to their respective machines. 


“Hungarian State Railways Engine House, Showing Location of Ducts and Stacks for Carrying 


Out the Smoke and Gases. 


125 ft. high. The turntables are 66 ft. long and are driven by 
electric motors. 

As adjuncts to the roundhouse, are the following buildings 
-and rooms: Foreman’s office with intercommunicating telephone 
connection; engine board; safe for the storage of valuables be- 
longing to enginemen; alcove for receipt of laundry, including 
-overalls, etc.; running repair shop; rest room for enginemen 
with facilities for turning in time tickets, speed recorder dia- 
grams, work books, etc.; the clothes lockers of each individual 
«engineer are in the roundhouse proper; rest room for firemen 
and hostlers, heated by gas and fitted with clothes lockers for 
.each individual man; room for the care of oil cans, each in- 
dividual engineer having his own cans and allotted shelf; room 
for care of engine lamps; room for roundhouse machinists; 
room for air brake instruction; room for foreman of the elec- 
‘trical equipment; carpenter’s shop; electric transformer room; 
and rooms containing gas hot water preheaters for outgoing 
locomotives. 

A word should be said as to the care of the oil, oil cans, 
lamps and supplies for locomotives. These articles are as- 
‘signed to the individual engineers so that notwithstanding the 
‘locomotive pooling system, the men retain their individual equip- 
ment of supplies and tools, and have an interest in their eco- 
-nomical use. 
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In this shop building are also two smith fires, an oxy-acetylene 
welding outfit, pipe and coppersmith benches and fires, together 
with a babbitt furnace, etc. Attached also to the roundhouse isa 
complete store building with equipment for handling oils with- 
out waste, and for the safe storage and easy handling of new 
and scrap materials. 

A provision that was made for the personnel was most sur- 
prising; namely, an auto bus service consisting of two auto 
buses that made regular scheduled trips to outlying residence 
districts to take the enginemen to and from their runs. A 
garage, with a room for the chauffeurs of these auto buses, was 
also provided. 

Another small building contained twelve compartments for 
engineers and firemen, with individual beds, besides six bath 
rooms, four showers, two wash rooms and two dining rooms 
with heating facilities for the lunches that the men might bring 


186 AMERICAN 


with them. Great importance was attached to absolute cleanli- 
ness and quiet in these lodging quarters. A lunch room where 
light refreshments and coffee could be purchased, and accom- 
modating about 100 men at one sitting, was also provided. 

A sand drying and storage house formed a part of the plant, 
together with ash pits permitting the cleaning of the fires of 
ten locomotives at the same time, with ten water cranes con- 
stituted so that water could be taken without moving the 
locomotives. 

In connection with the coaling plant, where the coal was un- 
loaded from the cars first onto the ground, thence to tram cars 
which were carried by elevator to a concrete platform, where 
they were dumped direct in the tenders, was an electrically 
driven circular saw for sawing scrap wood into convenient 
lengths for firing up locomotives. There was also a mechanical 
coal sorting device used to determine the quality of the coal 
received. An inspector would select arbitrarily certain cars of 
coal, dump these into the machine, which sorted the coal out 
and determined the proportion of each size, the chemical and 
heat unit analysis being made from samples of each size; the 
coal is purchased on the basis of certain specifications. 

A conspicuous feature of the roundhouse was the water tower, 
which had a capacity of 35,000 cu. ft. The bottom of this tank 
was over 90 ft. above the level of the track, the top level of 
the water being over 120 ft. above it. The space in the enclosed 
brick portion underneath the tank served for certain stores. 

The accompanying photographs describe better than words the 
general excellence of the arrangement of this roundhouse, which, 
as stated before, is the most improved and completely equipped 
one I have ever seen. 

Below are statistics as to the locomotive performance for the 


3,500 locomotives of the Hungarian State Lines, for the year 
1911: 
Total coal consumption for the year........... 3,580,000 tons 


Thousand ton-miles run ......essessesesooeses 20,300,000 tons 
Price per ton OF Coal adine hanat aia e $ 


Coal consumed per thousand ton-miles.......... 350 lbs 
Cost per thousand ton-miles......cooomoos..»..?... $0.27 
Average locomotive miles run per year: 
tat Class engines E IA eta 27,000 
And Class engines (ria poca rai 23,000 


Another modern European roundhouse is in France. One of 
the most important division points on the Eastern Railway of 
France is at Mohon, and complete facilities have been provided 
for the proper terminal maintenance of locomotives. The ar- 
rangement provides for two connecting engine houses of 32 
stalls each and a moderate size repair shop, together with coaling 
stations, etc. The most interesting feature of the terminal is 
the elaborate design of the engine house. As will be seen by 
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reference to the illustration, which is taken from the Revue 


Generale des Chemins de Fer, the track arrangement is the same 
as is employed in this country, and provides a 75-ft. turntable. 
The turntable pit and the inner circle of the house are com- 


Engine House Water Tank 140 Feet High and Having 260,000 Gals. 
Capacity; Hungarian State Rallways. 
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Locomotives face toward the center, and the smoke jacks carry the smoke and gases through the ducts to two high stacks outside, as shown on 
the drawing. 


Interior of Engine House at Budapest on Hungarian State Rallways. 


APRIL, 1913. AMERICAN 


pletely covered by a large dome having a clear span of about 
132 ft. 2 in. This has a large ventilator in the center and a 
series of skylights near the bottom of the arch. Surrounding 
this is a series of what practically corresponds to separate gabled 
roofed structures, arranged radially, each of which covers two 
pits. The roof beams are supported by a series of four posts 
and the outer brick pilasters; this part of the structure is of 
wood except for the outer wall, which is of brick. The central 
arch is steel, covered with a zinc roofing. 

The smoke jack arrangement indicates that the locomotives are 
stored with the tenders outward. On each side of the gables 
are large skylights and the outside wall is about two-thirds 
glass; it is evident from the illustration that the lighting will 
be entirely satisfactory if the glass is kept clean. In the top of 
each gable are large ventilators. Each of these engine houses 
is about 275 ft. inside diameter and the pits are 65 ft. in length. 
The distance from the outside wall to the steel columns sup- 
porting the dome is 71 ft. The dome is 54 ft. 10 in. high to the 
top of the ventilator in the center. 

While the descriptions of European roundhouses may be of 
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of a door for each engine stall. The only doors necessary in 
this case are those at the entrance in the outer walls, which may 
be kept closed with much less difficulty. The roofed over cen- 
tral area may still further be made use of by paving the space 
between the tracks leading to the stalls and so making it avail- 
able for trucking purposes. 

Further, by covering the turntable pit with a floor attached 
to and revolving with the turntable, much time may be saved 
in trucking from one part of the roundhouse to another, because 
it would then be possible to take the shortest route over the 
pavement between the track and the covered turntable pit in- 
stead of being obliged to follow around the outer wall of the 
roundhouse, as is now the case. 

The covered turntable pit would furthermore make it impos- 
sible for anything to fall into the pit and consequently prevent 
many accidents to the employees and to the turntable itself, 
with the resulting delays in getting engines into and out of the 
roundhouse. 

Carrying this plan a step further, it should be practicable to 
enlarge the turntable pit until it had a diameter co-equal with 


| ee 
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Engine House at Mohon on the Southern Railway of France. 


interest, the practical American will ask how far these prin- 
ciples would benefit our conditions here. I believe the benefits 
may be very substantial, very practical, and not unduly costly. 
The present plan of roundhouse construction followed in this 
country possesses a number of highly objectionable features, 
some of which are outlined below together with suggestions for 
remedying them. 

The difficulty experienced in properly heating a roundhouse 
in winter is in a large measure due to the inability to keep 
closed the numerous large and unwieldy doors necessitated by 
the type of construction employed. On some of the northern 
roads like the Grand Trunk Pacific, special types of quick clos- 
ing doors have been introduced. This difficulty has also been 
overcome on some European roads by the simple expedient of 
roofing over the central area, as shown in the accompanying 
perspective drawing, thereby avoiding the expense and trouble 


that of the circle bounding the inner ends of the stalls. This 
would require a turntable some 150 ft. or over in length, the 
construction of which should involve no serious difficulty. Such 
a turntable could be supported on several concentric rails and 
could also be so jointed and equalized as to allow of taking up 
slight inequalities of vertical movement due to the rails not being 
exactly level at all spots. But in turning, the engine would be 
balanced at the middle of the table as now, the main weight 
being borne by the center pivot. This pit might be very shallow, 
say 12 or 18 in. The girders supporting the turning locomotive, 
if raised above the floor level, should allow ample clearance so 
no men could be caught between them and the locomotive. 

By then covering this whole central area with a revolving floor 
(and doing away with the radial tracks, except in the stalls 
themselves), certain light machines and benches, clothes lockers, 
offices and other roundhouse appurtenances taking up room but 
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not involving heavy weights, could be carried on this great cen- 
tral table, thus utilizing fully the entire investment in ground 
space and in.roof. At the same time much greater convenience 
would result in the roundhouse handling and repair work. 

The smoke jacks commonly provided for smoke removal have 
proved themselves very inadequate and the atmosphere of the 
roundhouse is usually heavily charged with smoke, soot and 
gases, making a disagreeable and unhealthful environment for 
the workmen. This smoke filled atmosphere shuts off the light 


from the stalls, which condition is aggravated by the deposits 
of soot and grime on the windows, reducing the amount of light 


Roundhouse with Roof over Central Area and Engine Stalls Con- 
nected to High Stacks by Circumferential Smoke Ducts. 


admitted, which is still further decreased by being absorbed by 
the smoke blackened walls and roof. Under such conditions 
it is impossible for the workmen to attain their highest efficiency, 
especially in winter when the numerous doors make it impos- 
sible to keep the temperature in a roundhouse comfortable. 
We have referred to the European practice of removing the 
obnoxious gases and smoke by installing overhead circumferen- 
tial smoke ducts or canals which are connected to tall chimneys 
located outside of the building. These ducts are provided with 
openings and hoods at each engine stall under which the stacks 
of the engines are placed. The strong draft induced by the 


Turntable Pit Completely Covered by Revolving Floor Attached to 
Turntable and with Space Between Rails in Central Area 
Paved to the Level of the Tops of the Rails. 


tall chimneys carries away every vestige of the products of com- 
bustion discharged from the locomotive stacks and leaves the 
atmosphere of the building clear and well ventilated. 

If a steel stack were used instead of one of brick, and pos- 
sibly a central support were adopted in connection with the 
turntable, a single stack at the center of the dome might ceco- 
nomically take the place of the two or three commonly used 
in Europe for this purpose. 

Some mention should be made of the European practice of 
placing the locomotives in the stalls with their stacks toward 
the turntable. With the covered center and with adequate roof 
lighting, this should cause no difficulty in doing work on cyl- 
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inders, valves, front ends, superheaters and flues, and should 
facilitate the handling of material. This plan should also make 
simpler the installation of a crane for handling cylinders, bush- 
ings, cylinder heads, valve chests, pistons, rods, etc.; in fact, 
the large revolving floor could be used as such a crane. carrying 
heavy material around to that part of the roundhouse near the 
machine shop or smith fires. An advantage of this proposed 
construction of central roof and revolving floor, is that it may 
be readily applied at a moderate expense to almost any existing 
roundhouse. 

Lastly it may be observed that in many engine terminal lay- 
outs in this country and in Eurcpe, there is a tendency to build 
too substantially, too permanently, too well, with brick and cen- 
crete, costly coaling stations, ash pits, and other structures. 
In five years, or in ten or fifteen, transportation conditions may 
so change that the facilities will also require extensive changes. 
Therefore, engine houses and their appurtenances should be so 
designed and built that they are temporary and removable in 
their nature, so that changes in terminal track location, in en- 
gine handling movement, in extension of stalls, even in removing 
completely the engine terminal to a new location, or in moving 
a division terminal, may be made with the least expense and 
the least loss in abandoned facilities. 


EFFECT OF PIGMENTS ON THE CON- 
STANTS OF LINSEED OIL.” 


BY HENRY A. GARDNER, 

Assistant Director, The Institute of Industrial Research, Washington, D. C. 

When sealed packages of paints of the cheaper grades are 
opened after having been stored for a considerable length of 
time, there is occasionally observed a degree of hardness that 
renders application difficult. The user is generally at a loss to 
account for such a condition, inasmuch as the modern metal 
container is air-tight and has but little room for improvement. 
The cause of the hardening that has taken place may therefore 
be assumed to result from certain reactions between the different 
constituents of the paint. 

Nearly two years ago the writer carefully prepared a series of 
paints from various well-known pigments, using as a grinding 
medium a standard vehicle of pure linseed oil containing neither 
drier nor thinner of any type. The amount of oil used with 
each pigment was sufficient to bring the paints in every case to a 
relative viscosity or body, which was somewhat heavier than is 
ordinarily used in the application of paints to wooden or metal 
surfaces. These paints, after preparation, were carefully placed 
in friction-top tin containers. They were moved about occa- 
sionally and were subjected to shipment by freight on two occa- 
sions, finally remaining on a shelf in the writer’s laboratory for 
nearly a year previous to examination. Upon removing the lids 
from the cans there was evidenced, by the appearance of some 
of the paints, a considerable change of a chemical nature. The 
paints were placed individually in two-quart glass jars with a 
large quantity of a solvent mixture made of 90 deg. benzol and 
86 deg. petroleum ether. After the pigment content of the paint 
had settled out by gravity, the solvent containing the oil in solu- 
tion was removed by a syphon and subjected to distillation. 
The temperature of distillation was kept at a point sufficiently 
high to remove the low boiling point solvent, but not high 
enough to affect the oil residue. The usual method of oil ex- 
amination was then followed, many of the determinations being 
made in duplicate. The results of these tests are given in the 
accompanying table. 

These results show that inert pigments such as barytes, iron 
oxide, graphite and carbon black do not enter into chemical 
action with linseed oil; the percentage of ash found in the oil 
extracted from the above pigments being practically identical 


*Taken from the Journal of The Franklin Institute, October, 1912. 
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with the percentage shown by the raw oil. That such pigments 
may, however, have some physical action upon the oil, that will 
later develop a chemical change therein, seems evident. The 
thickened condition of the oil extracted from the silica paint, and 
the low iodine values and high acid values shown by all of the 
oils extracted from the above-mentioned inert pigments, would 
give credence to the above statement. 

The pigment that is ordinarily termed American vermilion, 
the true form of which is a basic chromate of lead, seems to have 
had no very marked effect upon the oil in which it was ground. 
It would seem, therefore, that it would prove quite practical to 
transport this pigment in paste form. On account of its value 
as a protective of metal, it will probably replace, to some extent, 
the use of red lead for priming steel. The pigment red lead had 
a marked hydrolyzing reaction on the oil in which it was ground. 
The latter contained a very large percentage of lead linoleate, 
free fatty acid, and glycerin. The iodine number of this oil was 
lower than that of any other extracted. 

Zine oxide and zinc lead had but slight action with the oil, 
while basic carbonate-white lead showed somewhat greater 
action, but not sufficient to be of any detriment. With paints 
containing mixtures of lead and zinc pigments only slight action 
was shown. The perfect condition of these paints indicates that 
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being so hard that a knife was required to make any impression 
upon its solidified surface. These paints, moreover, contained 
pigments of a basic nature, containing a very high percentage of 
lead and zinc. An examination of the oil in which these paints 
were ground showed acid values ranging from 8 to 16. That the 
reaction of the free acid upon the pigments was the real cause of 
the hardening of the paint was the writer’s conclusion. A series 
of tests were therefore made, in which was included the treat- 
ment of paints with small percentages of free oleic acid, one of 
the most prominent constituents found in oils of a high acid 
value. There were also included tests in which paints were 
treated with sulphites, there existing in the paint industry a 
false belief that lead and zinc pigments are apt to body and 
harden in oil if they contain even traces of sulphur dioxide or 
sulphites. Those who have held such a belief should some time 
examine paints made of sublimed blue lead, a pigment which 
contains nearly 5 per cent. of metallic sulphites and sulphides. 
This pigment will remain as a smooth paste in oils for months 
without any apparent hardening. 

Small quantities of dry zinc and lead pigments (basic car- 
bonate-white lead, basic sulphate-white lead, zinc oxide, and zine 
lead) were ground in a pure raw linseed oil having a normal 
acid value of approximately 2.8. After standing for three days, 


RESULTS OF EXAMINATION OF OILS EXTRACTED FROM PAINTS. 


——— -—— Analysis—  ———= 
s ae ific Ash Iodine Acid. 
Pigment. gravity. (percent.) No. value. 
Analysis of original O0ill................. 0.932 0.190 181 2.5 
LIDO oxid eade AA 0.9237 0.36 161 3.5 
A G a (xe 
leaded Zine e nda os 0.0389 0.922 157.4 5.7 
50 per cent. corroded white lead (as above) l 
40 per cent. zinc 0xide................. SE 0.674 154.1 6.7 
10 per cent. baryteS...................- 
60 per cent. sublimed white lead O 
sulphate—white lead) ........oooo.ooo... 0.9334 0.626 157.8 5.6 
40 per cent. zinc Oxide... 2. eee eee eee ee 
Barytes (barium sulphate).............. 0.9325 0.212 160.6 3.5 
SICA o ad Pe hot RA ata aa 0.9465 0.204 149.2 8.7 
O ee hen as 
Red lead oe i Seek ae ee a eae as 15.56 135.4 19.2 
Iron Onde: A nce ed a 0.9457 0.456 156.3 8.6 
Carbon black sais 0.9356 0.195 163 10.5 
Graphite sd EG 0.201 158.5 13.3 


any properly-prepared combination pigment paint may be safely 
stored in cans for long periods without bad effects, provided the 
oil used is of normal grade. 

The most astounding change shown in the tests was that in the 
iodine values of the oils extracted from all of the paints. It 
would appear, therefore, that when paints are stored for a con- 
siderable period of time and then examined for the iodine value 
of their oil content a lowering of the iodine value should not 
constitute cause for rejection or be sufficient evidence to state 
that the oil was adulterated with oils of lower iodine value. 
Cognizance of this statement should be given by railroads and 
corporations which have adopted specifications for oil paints. 

When hydrolysis has taken place in a paint, considerable thick- 
ening is observed. In the tests which are charted above it will 
be observed that the most extravagant example of hydrolysis 
was shown by the red lead paint. The oil from this paint showed 
over 15 per cent. of inorganic lead compounds in the ash. It 
will also be noticed that the oil had become very acid in nature 
and had the appearance of a thick jelly, which may be accounted 
for by the large percentage of glycerin present. Although the 
red lead paint was very thick, difficult to break up, and too heavy 
for brushing, it was not really hard. The writer has had occa- 
sion, however, to examine several samples of paint recently 
which were very much harder than the red lead, one, in fact, 


Condition on opening. 


f Paint in excellent condition. Tight colored oil floating on top. Contained 

l fine white zinc of a colloidal nature after extraction with solvent. 

ON had thick, wrinkled skin on top but was in very fair condition. 
Oil, after extraction, was light colored and clear. 

i Paint in very good condition. Considerable oil floating on top. 

l extraction, was somewhat cloudy, but cleared after 24 hours. 


Oil, after 


Paint in excellent condition. Some oil floating on top. 


Paint in excellent condition. Some oil floating on top. 


Paint settled to a considerable extent. Mauch clear oil floating on top. 
eee viscous oil, resembling a varnish, was floating on a partly-settled 
mass of pigment. Oil retained finely- divided pigment in suspension. 
Pigment settled very hard. Oil, after extraction, was dark, but clear. 


Pigment settled very hard. A thick, gelatinous oil floated on top of pig- 
ment. Oil, after extraction, was dark brown in color. 


f 

l 

In excellent condition. Very soft, smooth paste. Oil—clear dark red 
after extraction. 


$ Thin, wrinkled skin on surface. Paste below skin, very soft and smooth, 
l Oil—clear light color after extraction. 


Very soft and smooth paste. Ol ear and light, arter extraction. 


no tendency toward hardening was shown by any of the paints. 
They were then divided into small portions, and to each type 
were added various materials which were under suspicion as 
having, when used, some contributing effect in the hardening of 
paint. The following table shows the results of these experi- 
ments: 


Considerable hardening shown in 24 
hours, indicating action between 
the acid rosin (resinic acids) and 
the basic pigments. 


Treatment with 20 per cent. gloss 
oil (14 rosin, % benzine)........ 


Treatment with 2 per cent. sodium 


hy posulphite } No effect noticed in 6 days. 


two hours 
Paint re- 


Hardening occurred in 
and increased with age. 


Treatment with 5 per cent. oleic aiad 
sembled hard putty. 


From these results it is apparent that oils of an acid nature are 
the most active cause of paint hardening. The use in cheaper 
paints of substitutes for linseed oil, which contain large percent- 
ages of rosin, as well as the promiscuous use of acid rosin driers, 
has been the cause of the hardening of many paints. Linseed 
oil containing high percentages of acid is, of course, dangerous. 
It is evident, therefore, that a careful consideration of the vehicle 
portion of a paint is even more important than the pigment part, 
and a careful record of the acidity of paint oils should be kept by 
the grinder. 

The author wishes to acknowledge the assistance of Messrs. 
L. G. Carmick and J. E. Heckel in the analytical determinations. 
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STANDARDIZATION OF THE MYRIA- 
WATT* 


At a joint meeting of the American Society of Mechanical 
Engineers’ Special Committee on Myriawatt, with the Standards 
Committee of the American Institute of Electrical Engineers, 
in December, it was decided to recommend to both societies 
that the “Myriawatt” be used as a unit of thermal and me- 
chanical power. This has been done to introduce a new unit 
of power which will afford a basis of comparison of all con- 
verters of energy, thermal or mechanical. It will be inter- 
national in its use, and is merely a new multiple of the watt, 
the word being taken from the Greek word “myria,” meaning 
10,000. With this unit, and the -British thermal unit taken as 
1/180 of the heat required to raise one pound of water from 
32 deg. Fahr. to 212 deg. Fahr., and the equivalent evaporation 
from 212 deg. Fahr. as 970.4 B. t. u., which is taken from the 
Marks & Davis steam tables, we have the following equivalents, 
the myriawatt being designated as mw and the myriawatt-hour as 
mw-hr: 


UB dni = 0.00002928 mw-hr. 
1 foot-pound ........ = 0.000000037662 mw-hr. 
1 horse power....... = 0.07457 mw 
J kilowatt 2204 = 0.10000 mw 
1 boiler horse power. — 0.9804 mw 

The value of one myriawatt will be: 
Ms A o = 34150 P. t. u. per hr. 
BMW s S5ch actos = 26,552,000 ft.-lbs. per hr. 
DP AP E A = 13,410 hp: 
I MW asinis acres = kw, 
E A E ewe = 1.020 boiler horse power 


It is stated in the report to the American Institute of Elec- 


trical Engineers that since the present standard of one boiler 


horse power is equivalent to 33,479 B. t. u. per hour, and that 
a myriawatt is equivalent to 34,150 B. t. u. per hour, the 
ordinary method of determining the boiler capacity could be 
stretched 2 per cent., the difference between the two values, 
without materially affecting the present rating, and in this way 
entirely eliminating the term “boiler horse power,” using the 
myriawatt in its stead. 


BALTIC TYPE LOCOMOTIVE 


The largest passenger locomotives in Europe were built dur- 
ing the past year for the Chemin de Fer du Nord, and are 
operating the Nord Express between Paris and Brussels. This 
train has a reputation of maintaining the fastest schedule in the 
world. The engines were designed to handle a 400-ton train 
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at the company’s shops in Paris. They are of the four-cylinder, 
balanced compound type, the low pressure cylinders: being be- 
tween the frames, and drive through a cranked axle on the 
front pair of drivers. Because of the size of the inside cylinders 
it was not possible to place them side by side between the frames 
and they are therefore staggered. The main rods are of the 
same length, however, and the cylinder furthest ahead has a 
very long piston rod. Highly superheated steam is employed 
and the high pressure cylinders, which are about 17% in. in 
diameter with a 25% in. stroke, have piston valves, while the 
low pressure cylinders, which are about 243% in. in diameter, 
with a 2834 in. stroke, have slide valves. Each valve has an 
independent Walschaert valve gear. 

The boiler is unusually large when compared with other Euro- 
pean locomotives. It is about 68 in. in diameter at the front 
ring, of the straight top type with a Belpaire firebox on one 
locomotive and a water tube firebox on the other. In the Bel- 
paire boiler there are 131 tubes; 34 of them are 2% in. in 
diameter, and 97 are 2% in. in diameter. There are also 27 
superheater flues 514 in. in diameter. The tubes are about 23 
ft. 7/4 in. in length between tube sheets and give a total heating 
surface of 3,150 sq. ft. The Belpaire firebox has a heating 
surface of 206 sq. ft., giving 3,396 sq. ft. total heating surface 
in the boiler. The grate area is 46.1 sq. ft. In the water tube 
firebox are 623 tubes, giving a heating surface of 1,280 sq. ft. 
The front end of the boiler is very long, measuring 10 ft. 6 in. 
írom the tube sheet to the front ring. The superheater is of 
the Schmidt type, and the steam is carried through an outside 
pipe to the top of the high pressure steam chest. 

The arrangement of the front and rear trucks is much alike 
and the equalization system of the drivers does not include 
either cross equalizers or a connection to the trucks at either 
end. The customary style of plate frame is employed and the 
springs are located above the driving boxes for the first and 
second pair of drivers and below at the third. The weight on 
the rear trucks is transferred from the frame through semi- 
elliptic springs secured to the outside of the locomotive frames 
and resting on the ends of the truck bolsters. The general di- 
mensions of the locomotive with the Belpaire boiler are given 
below : 


Tractive eflort, compounds; 0.57 roiaernce rta a 32,362 Ibs. 
WED. DA IIA e reese & a A a 119,000 Ibs. 
Weight on. front tula lorca srta la boats e 53,000 Ibs. 
A A TI EN E O IR OREN eas he 53,000 lbs. 
WOIg0t,-: COLA) CDB ss nr ar ai SO DO 
Wheel base: ANDRE Ls AR AAA AAA 14 ft. 1 in. 
Wheel baien total engines snene ione EA ames bene 41 ft. 3 in. 
Cylinders, diameter cascara ara 17% in. and 24% in. 
GHlinders: SORES ir rsd ivanueaase 25'4 in. and 28% in. 


Largest Passenger Locomotive in Europe; Northern Railway of France. 


behind the tender at a speed of 75 miles an hour on the level 
and 60 miles an hour on .5 per cent. grades. 

These locomotives, of the 4-6-4 type, were designed and built 
under the direction of M. Asselin, chief engineer of motive 


power and rolling stock, the one illustrated being constructed 


_ *Taken from the February Journal of the American Society of Mechan- 
ical Engineers. 


Driving WHEEIS,' diameter: cortas cid a eile bse eS RRR ONES 80 in. 
ITER CONESNINE- AD pee Be ka bad bro. A ra a ee abs 227 Ibs. 
Bouer.. inside diameter iat iront TINE rn cee a Ade ae 68 in. 
npes, number and diameter. aca sams bw ads 34—2'@ in.; 97—2¥% in. 
PINES; number and IMEI ir ori aio e E 27—5% in. 
Tubes and MT AA AAA A AN 23 ft. 7% in. 
Hesting Surface, tubes and Hues. reps sesini clare o onvietoe swe te 3,190 sq. ft. 
ARA A AA sieve Dae se eas 206 sq. ft. 
Beating surface: Totaled isc ri sib w a elon wi bles aioe es 3.396-80; ft: 
Heating "SuUETACe: “SHOETRORTOR a.s duran AI 753 sq. ft 
Grate area rr a a a a AA 46.1 sq. ft 


SHOP PRACTICE 


SMITH SHOP TOOLS BENDING S-HOOKS, 
l BR OS In bending S-hooks with this device, the body A is placed on 
BY J. F. PERRITT, the anvil and supports the tool. The slotted links B are held 
Foreman Blacksmith, Seaboard Air Line, Jacksonville, Fla. by the two studs D and slide on the two studs C. The metal is 


placed between the pins shown on the sliding links, as indi- 
BENDING CARRY IRONS. 


This tool was designed for bending carry irons under a steam 
hammer. The illustration shows clearly the method of oper- 
ation; it has been in successful use for a considerable time. The 


3 a 1 A 
` To Suit Square Ne TÍA 
LJ hore in Anvil 2 Thus. 


Device for Bending S-Hooks. 


Operation of Bending Carry irons. cated by the heavy, straight lines, and by turning the handle in 
' the direction of the arrows the hook is formed as shown by the 
dimensions may. of course, be varied to suit any special require- curved dotted lines. 


ments. 
REPAIRING LOCOMOTIVE BRAKE BEAMS. PNEUMATIC HAMMER FOR BOILER 
This device is for use in making and repairing under a ham- | SHOPS | 
mer locomotive, brake beams that have become badly worn on the — 
ends. The end of the beam is scarfed and the new end made BY J. C. BREKENFELD, 


with a V-shaped notch to fit over the beam. The welding heat Assistant Machine Shop Foreman, St. Louis & San Francisco, Springlield, Mo. 


The hammer shown in the drawing has proved efficient as 
a staybolt breaker and a riveter, as well as for general use. 
It has been in severe service for some years, and consists of 
a cylinder 5 in. inside diameter, in which is contained a float- 
ing piston. The air enters the cylinder at 4, fills the annular 
space at the center of the piston and passes back of the pis- 
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Too! for Repairing Locomotive Brake Beams. Y in. projection is provided on the end of the piston for striking 


the hammer. The exhaust ports consist of six ¥% in. holes 
is then taken and the weld is made in the tool under a hammer. bored in the cylinder 334 in. from each end. These holes are 
We have used this device a great deal and find that in addition to covered when the piston is at the extreme ends of the cylin- 
saving time and material it enables the smith to do a neat job der. When the piston is in the forward position, the air is 
with but little effort. allowed to pass through the pipe C, the connection B being 
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closed to the air pressure. The piston is thus driven to the 
rear, but is prevented from striking the rear head by the air 
cushion. At the rear part of the apparatus is a cylinder 8 in. 
in diameter which contains a piston and piston rod, and is 
used to brace the hammer and hold it against the work, the air 
pressure being supplied through the three-way cock D. 


TURNING FOUR-BAR CROSSHEAD WRIST 
PINS 


BY H. T. NOWELL, 
General Foreman, Boston & Maine, Concord, N. H. 


An arrangement for turning a four-bar crosshead wrist pin 
on an engine lathe is shown in the illustrations. The crosshead 
is first planed, centered and spotted on the top and bottom of the 
pin and placed in the lathe as shown in Fig. 1, counterweights 
being strapped on to make it run smoothly. The goose-neck tool 


Fig. 1—Position of Crosshead at the Beginning of the Operation. 


shown in Fig. 2 is used on the carriage of the lathe and is pro- 
vided with right and left interchangeable heads, which are made 
on a swivel so that they will clear the work when the crosshead 
is returning to its original position. As shown in Fig. 1, the 
crosshead A is turned by the dog B, which is fastened to the face- 
plate and comes in contact with the arm D fastened to one end 
of the crosshead. The arm C is fastened to the bed of the 


Fig. 2—Tool Used for Turning Wrist Pins. 


lathe and trips the dog B, disengaging it from the arm D and 
allowing the coil spring E to pull the crosshead back to its start- 
ing position. Fig. 3 shows the crosshead just ready to be 
tripped. The construction of the driving-dog is shown in 
Fig. 4. When the arm F, located on the rear of the dog in a 
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recess, comes in contact with C (Fig. 1), it turns the pin G 
which bears on the projecting arm D on the crosshead. One- 
half of the end .of pin G is cut away. This allows it to 


disengage from D when it is turned by the arm C. A spring 
is fastened to the arm F so as to return it to its original posi- 


Fig. 3—Crosshead Just Ready to be Tripped. 


tion after it has passed C. In this way the faceplate may ro- 
tate continuously and only turn the crosshead through one- 
nalf a revolution. One side of the crosshead pin is turned in 
this manner and then the crosshead is reversed in the machine 


Fig. 4—Driving-Dog for Turning Crosshead Wrist Pins. 


and the other half is turned. This device is simple and in- 
expensive, does good work and may be applied to any engine 
lathe with a faceplate. 


RAIL CONNECTIONS BETWEEN VALENCIA AND MADRID, SPAIN.— 
The much talked of direct line from Valencia, Spain, to Madrid 
has not been included in the new law authorizing “complimen- 
tary” railways in Spain. The law only makes reference to the 
proposed line filling up the gap between the termini of existing 
lines at Cuenca and Utiel, and the Valencia people are not satis- 
fied with this route, which is circuitous. On the other hand only 
89 miles of line have to be built to connect these two termini, 
while of the proposed direct line via Motilla nothing is completed 
but the section from Valencia to Utiel. Valencia is the only 
large coast town which is not placed on one of the many direct 
lines which radiate from Madrid to the coast, although it is 
nearer than any other. As the crow flies the distance between 
the two cities is only some 186 miles, but the present route, via 
Encino, is 304 miles long, and the tri-weekly express takes 10% 
hours to do the journey. By the Cuenca-Utiel route the distance 
would be reduced to 250 miles and considerably less again, via 
Motilla. Unfortunately, the latter route is through difficult 
country, and there is little hope of any local traffic of value, at 
least for a number of years to come, while the through passenger 
traffic is hardly enough to justify the present service of a daily 
mail train each way and an express every alternate week day. 


SHOP IMPROVEMENTS AT BURNSIDE, ILL. 


A Typical Illustration of What May be Done 
to Improve Power Conditions at Old Shops 


Although the Burnside shops of the Illinois Central would 
hardly be considered as old shops, they have developed so rapidly 
during the past 10 or 15 years that in spite of boiler plant addi- 
tions made in 1907, enough power was not available for the 
stationary engines situated in various parts of the plant. Soon 
after M. K. Barnum was appointed general superintendent of 
motive power an investigation was made by Willard Doud, shop 
engineer, and it was found that on account of the lack of facilities 
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Fig. 1—Concrete Chimney for the Burnside Shops of the Illinois 
Central. 


for handling coal and ashes, the steam was being generated at 
a comparatively high labor cost; that the boiler capacity could 
be increased by improving the chimney and ash pit arrangements ; 
and that the cost of operating the engines distributed throughout 
the plant, and of transmitting the steam over the necessarily long 
distances, could be greatly reduced by the installation of motors 
throughout the plant, and generally electrifying the shops. It 
was also found that there was sufficient exhaust steam available 
in the mill engine room in addition to requirements for heating 
several buildings to operate low pressure turbines, which would 
provide the necessary amount of alternating current for the gen- 
eral electrification. A careful estimate of the cost of these changes 
showed that with an investment of about $150,000, a substantial 
saving could be made in the operation of the plant. These changes 
have been made, which clearly demonstrate what can be done in 
an old plant to bring the operating costs down to moderate pro- 
portions, and to increase the efficiency of the boiler plant. 


BOILER PLANT. 


The boilers were located in two buildings about 50 ft. apart, 
and consisted of three 300 h. p. Cahall water tube boilers in 
the smaller building, and eight 300 h. p. Erie City water tube 
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boilers in the larger building. Nine of the boilers were equipped 
with Green chain grate stokers, and the products of combustion 
were taken care of by one brick stack 72 in. in diameter by 
150 ft. high, one tile stack 86 in. in diameter by 153 ft. high, and 
two steel stacks 65 in. in diameter by 90 ft. and 77 ft. high 
respectively. All of this equipment was retained with the ex- 
ception of the brick and steel Stacks which were replaced by a 
216 ft. reinforced concrete chimney 10 ft. inside diameter, de- 
signed by the M. W. Kellogg Company, New York, and shown 
in Figs. 1 and 2. It was found that the draft obtained with the 
old stacks had not been sufficient to burn the coal economically, 
and this chimney will more than handle the present number of 
boilers, and allow for increases in future. The 153 ft. tile stack 
handles the products of combustion for the 3 Cahall boilers in the 
second boiler house. 

The handling of the coal from the cars to the boilers and 
the ashes from the ash pits was done entirely by hand, and 


2a E 
Tae % 


e” = - 
—_ 


Fig. 2—Boiler House, Showing New Concrete Chimney.* 


the labor cost for this work was excessive. A coal and ash 
handling arrangement was therefore installed, as shown in Figs. 
5 and 6, which makes it possible to reduce this cost over 50 per 
cent. The coal is now dumped from the car directly into a 
depressed concrete hopper which feeds the coal automatically 
into two elevator buckets. These buckets are alternately raised 
to the top of the chute and automatically dumped into two storage 
bins above which a crusher is located for emergency use. From 
one of these bins it is distributed to a trolley conveyor, or hopper, 


*The concrete chimney replaces the brick chimney 4, the steel stack on 
the right and another steel stack, not shown, directly behind the new chim 
ney. This photograph also shows the construction of the upper part of the 
coal chute. The receiving hopper and the coal crusher are plainly visible. 
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electrically operated, which feeds the stokers on the Erie City 
boilers in the main boiler house, and from the other to a belt 
conveyor which carries the coal over to the other boiler house 


Fig. 4a—Arrangement of Motor Suspensions for the East and West 
Side Line Shafts. 


for the three Cahall boilers. Two of these boilers are used for 
burning shavings and refuse from the planing mill. 

It was also found that the ash pit arrangement permitted a 
leakage of air behind the grates which tended to cool the 
gases of combustion. To overcome this the stokers have been 
arranged to discharge into closed ash pits. The ashes are re- 
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Fig. 5—General Arrangement of Coal Chute for Power Plant. 


moved by a pneumatic ash conveyor designed by the Green 
Engineering Company, Chicago, which draws the ashes from 
the ash pit through a pipe to a separator and storage tank so 
located that the ashes may be dumped by gravity into a car for 
disposal. Two exhaust fans, each driven by a 30 h. p. motor 
running at 3,600 r. p. m., are installed for this purpose, one 
being held as an auxiliary. The ashes and air are separated in 


ENGINEER. 195 


the receiver or hopper so that there is no eroding action pos- 
sible in the exhaust fans. This arrangement has proved very 
efficient and has eliminated the necessity for more than 3 men 
in the ash handling gang. 


ENGINE PLANT. 


The engine equipment consisted of various sizes of engines 
distributed throughout the plant at some distance from the 
boiler plant, which necessitated expensive labor costs and ex- 
tensive steam lines with a corresponding loss in the transmis- 
sion of steam. The engines in the mill engine room, which 
is near the boiler plant, were retained in service, but one 220 
h. p. and 3 smaller engines in the machine and erecting shops, 
a 105 h. p. and 25 h. p. engine in the smith shop, and a 35 h. p.. 
engine in the rolling mill, making a total of 7 engines, have 
been replaced by motors. An addition has been built to the 
mill engine room for two Allis-Chalmers 750 k. v. a., 3 phase, 60 
cycle 440 volt direct connected mixed pressure turbo-genera- 
tors arranged for normal operation on exhaust steam and 
shown in Fig. 8 While one is of sufficient capacity to supply 
the present demands for the additional electric power, two 


Fig. 6—Coal Chute and Ash Separator for Power Plant 


were installed as a matter of safeguard in case of breakdown, 
and to have ready means for supplying additional power when 
necessary to do so. The supply of steam for this equipment 
is taken from the engine equipment in the mill engine room, 
which consists of a 20 in. x 21 in. Buckeye single engine driving 
a 220 volt Westinghouse d. c. generator, a 28 in. x 48 in. Cor- 
liss driving the machinery in the planing mill, and two duplex 
air compressors, 22 in. x 30 in.. and 20 in. x 26 in. respectively. 
A Westinghouse Le Blanc turbine driven condenser located on 
the engine room floor level is provided for each turbine, and the 
circulating water is cooled in a fan draft tower located adja- 
cent to the engine room. Two 15 k. w., 125 volt Allis-Chal- 
mers enciting generators are provided, one being driven by an 
a. c. motor and the other by a Terry turbine. 

In making the change the only building originally using ex- 
haust steam for heating where live steam is now used for the 
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same purpose was the machine and erecting shop where on ac- 
count of the location of the building it was figured that the 
exhaust steam could not be used to any great advantage, and 
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low pressure steam from the boilers is now used for the heat- 
ing system. A 3,000 h. p. Platt Iron Works feed water heater 
was installed to heat the boiler feed water. Two 14 in. x 8 in. 
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Fig. 8—Low Pressure Turbines and Le Blanc Condensor. 
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x 12 in. Blake pot valve pumps were also added for feeding 
the boilers. 
MOTOR INSTALLATIONS. 

With the addition of the alternating current generators it was 
found that a more logical and economical distribution of power 
could be effected, and in many instances direct current motors 
running at a constant speed were replaced by a. c. motors, the 
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d. c. motors being used where variable speeds were required. 
In the machine and erecting shop the machines were divided into 
groups, as shown in Figs. 3, 4 and 4a, each group being driven by 
an a. c. motor. This greatly reduced the length of main shafts 
required, and also eliminated the attendant losses' due to fric- 
tion. 

One noteworthy chenge was in the elimination of a rope drive 
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Fig. 10—42-Inch Motor Driven Car Wheel Lathe. 
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between the shaft of Group 21 and the shaft of Group 16, which 
will permit of locating a crane above a portion of the machine 
shop. The power required for each machine was carefully de- 
termined and a motor installed of sufficient power to drive 
each group. In some cases it was found that where a d. c. 
motor had been used an a. c. motor of much smaller ca- 
pacity would answer the purpose on account of its rugged 
characteristics. Such an instance is shown in Fig. 11. The 
15 h. p., a. c. motor in position on the wall is to replace the 
large 50 h. p., d. c. motor on the floor, and a chain drive is 
to replace the belt drive. It was also found that in some 
cases the motors could be directly applied to the machines 
more economically, and a few of the most interesting ap- 
plications are shown in Figs. 7, 9 and 10. Fig. 10 shows a 
Sellers car wheel lathe driven by a 50 h. p., 220 volt d. c. 
motor with speed adjustment by field control from 500 to 1,000 
r. p. m. Snap switches on the front and rear of the lathe en- 


Fig. 11—A 50 h. p., 220-volt, d. c., Motor Replaced by a 15 h. p., 
440-volt, a. c., Motor Placed on the Wall. 


able the operator to start and stop the motor from either place. 
By means of a drum controller and suitable field resistance the 
desired speed is established. With one snap switch the motor 
is brought to this speed, while the other switch gives half speed 
for handling hard spots. Hence by combination of the con- 
troller and snap switches, the speed control is obtained with- 
out the intervention of gear changes. 

Throughout the whole installation the accessibility of motor 
control for the operator was carefully considered. All of the 
auto-starters are equipped with overload relays instead of fuses 
and no-voltage releases, which afford protection to the motors, 
tools and operators. In case of the group drive, provisions are 
made at three different places in each group for stopping the 
motor in case of accident. Where it was possible to do so the 
motors for the group drives were suspended from the walls 
or rafters so as to give all the floor space possible and place 
the motors out of the way of possible injury. Alternating mo- 
tors will require very little attention. It was believed that by 
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making these changes a distinct saving in the cost of operation 
of these shops would be made, production increased, a similar 
effect on the working floor space obtained, and that in general 
the shop operation would be much more reliable. Alternating 
current motors were also used to replace the engine in the 
blacksmith shop, and marked increases in output have been 
made by their installation. 

The construction work, other than that applying to motors, 
was done by Westinghouse, Church, Kerr & Company, New 
York, and all of the new motors installed were male by the 
Westinghouse Electric € Manufacturing Company, Pitts- 
burgh, Pa. 


A LINK GRINDING MACHINE 


BY V. T. KROPIDLOWSKI. 


In constructing the link grinder shown in the illustration, 
two pieces of % in. x 4 in. bar iron were used for the frame, 
but the writer believes that heavy 4 in. angles would make a 
more rigid construction. A crosshead D slides between the 
frame bars, and can be raised and lowered by a long rod B, 
which has a square thread. This rod fits into a block J, which is 
bolted between the bars of the frame. A handle M is provided 
to operate the screw. Through the crosshead a pin with a 
journal fit is provided, on the end of which a block F is fas- 
tened and kept from turning by a pin H; while through the 
block F is passed the rod C, which can be moved so as to suit 
the radius of any link, and is held in place by a set screw G. 
The lower end of the rod C has two jaws, from which are sus- 
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pended two links J. These links have bolts K, which have taper 
heads, and which also are provided with a taper washer L and a 
nut, to suit any size holes in the different links. The arbor of 
the emery wheel that is used for grinding the links is attached 
to the arbor of a large emery wheel, which was already in- 
stalled, this being done to obviate special shafting, pulleys, belts, 
etc. Referring to the illustration, No. 1 indicates the large arbor 
and No. 2 the small one. A medium grade of emery wheel is 
used and all the deep hollows are removed by this machine, 
the little polishing that is necessary afterwards being done by 
hand. 


REPAIRING LOCOMOTIVE DRIVING BOXES 


Brasses Cast in Place are Better Both 
as to Service and Cost of Repairs 


BY M. D. FRANEY, | 
Master Mechanic, Lake Shore & Michigan Southern, Elkhart, Ind. 


The design of the driving box and its associated parts, the 
machinery available in the shop,-its relative location, as well as 
the organization of the shop have an important bearing on the 
proper method of repairing driving boxes. In the following 
study of the subject the functions of the driving box and its 
associated parts will be considered first and will be followed 
by a discussion of the proper method of making repairs. 

The ideal driving box is one having a general construction of 
ample strength to permit maximum wear and the restoring of 
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Fig. 1—Driving Box for the First and Third Axles of a Heavy 
Pacific Type Locomotive. 


worn parts to their original dimensions. It should give the 
maximum service between general shoppings with a minimum 
amount of repairs. The following items affect the service and 
repairs; wear between the journal and the brass; the secure 
holding of the brass in the box; lateral wear between the driving 
box face and the driving wheel hub; securing and holding of the 
hub liners in the boxes and on the driving wheels; reducing to 
a minimum the wear between the shoe and wedge face and the 
driving box. The wedge bolts should have ample strength and 
a liberal bearing area between the bolt and the wedge. The 
flanges of the driving box for shoe and wedge fit should be 
tapered to prevent the raising of the brass from the journal, or 
the binding of the driving box and shoe and wedge during the 
rolling of the locomotive in service. 

Experience proves that the wear on the main driving journal 
and brass is more rapid than on the front and back journals. 
This wear may be made to correspond to that of the other 
journals by increasing the length of the main driving journals 
by 18 or 20 per cent. This practice was tried on the Michigan 
Central at Jackson, Mich., in 1903 by D. R. MacBain, now 
superintendent of motive power of the Lake Shore & Michigan 
Southern. At that time Atlantic type locomotives on that road 


required the refitting of the main driving box brasses after 
35,000 miles service. Increasing the length of the main bearing 
from 12 in. to 14 in. resulted in the same engines making 100,000 
miles without refitting the boxes. 

Fig. 1 shows the No. 1 and No. 3 box, and Fig. 2 the main 
axle driving box of a 22 in. x 28 in. Pacific type locomotive 
equipped with a superheater and carrying 200 lbs. steam pressure. 
The details of the method of holding and fastening the brass are 
shown in Fig. 3. It will be observed that this box 1s made to 
receive the brass in a molten state. Five dovetails are slotted in 
the crown of the box, two holes 1 in. in diameter are drilled in 
the center dovetail and the hub face of the box is dovetailed 
to receive and hold the brass hub liner which is poured and cast 
on the box at the same time as the crown brass. The hub liner 
is a part of the brass, and with the two 1 in. projections in the 
two 1 in. holes, .4 and B, in.the center dovetail it prevents the 
brass from working out, should it become loose in the box. The 
five projections on the crown brass are held closely to the sides 
of the dovetails in the box by shrinkage. 

One great advantage of the poured brass over the pressed one 
is that a higher percentage of lead can be used without segrega- 
tion. The sudden cooling in the steel box gives a very close 
grained uniform bearing metal. The poured brass with its high 
percentage of lead makes an ideal bearing and having the hub 
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Fig. 2—Driving Box on the Malin Axle of a Heavy Pacific Type 
Locomotive. 


liner cast solid with it, in addition to the dovetail, makes an 
excellent method of fastening the hub liner as well as a cheap 
method of renewal to standard dimensions. There is a saving 
of labor in turning, shaping, pressing in, drilling and pinning the 
brass, and the pouring of the brass in the steel box costs less 
than pouring in a sand mold. 

In applying new driving wheels there is no good reason why 
metal should be removed from the wheel hubs and similar metal 
patched on with bolts. The wheel hub should be left solid to 
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take the lateral thrust of the box. The writer has seen hubs with- 
out liners, except on the box, in service eight and ten years, 
which were in good condition. 

Cast iron shoes and wedges and cast steel driving boxes do 
not make a satisfactory wearing combination and in the boxes 
illustrated two dovetails and two 1 in. holes are provided to 
hold the bronze liners, which are cast in place. This not only 
provides good bearing material, but also permits liberal fillets 
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Fig. 3—Arrangement of Recesses for Holding the Crown Brass 


and Liners. 


where the flanges join the steel driving box casting, which adds 
to the strength of the construction, and yet, when the liners are 
cast in place, allows the use of sharp corners on the shoes and 
wedges which gives a bearing on the full area of the shoe and 
wedge face. On the shoes used with these boxes there is an 
increased bearing area of 13% sq. in., as compared with a similar 
wedge having a fillet of 3¢-in. radius. This reduces the wear 
between the shoe and wedge and the driving box face and also 
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Fig. 4—Relation of the Driving Boxes and the Frames When the 
Driving Wheel Strikes a High Spot on the Track. 


reduces the pounding. The brass face against cast iron permits 
a closer adjustment than with cast iron and steel. 

Fig. 4 shows why the driving box flanges should be tapered to 
prevent the driving boxes tipping on the journals with the 
swinging and rolling of the locomotive. This clearance also 
prevents the binding of the driving boxes and the shoes and 
wedges with the resulting breakage of the flange on the box, 
the shoe and wedge flange, the wedge bolt, or all three. 
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SHOP PRACTICE, 


The shop practice for finishing new driving boxes of this type 
in a shop repairing 650 engines per year has been well standard- 
ized and the results are very satisfactory. In the following descrip- 
tion, the time given in each case is the average time required 
and includes dead time. It is based on piece work pieces and 
covers an extended period of time. All driving wheel and box 
repairs from the time the wheels are removed from the loco- 
motive until they are again ready to place under it, are handled 
by the driving wheel and box department of the machine shop. 

The new box as it is received from the foundry is clamped by 
bolts in the ordinary method on a 42-in. Bullard vertical turret 
lathe; both faces of the driving box are finished to the proper 
dimensions, and the hub face is dovetailed to receive the hub. 
liner. This operation requires 90 minutes from floor to floor 
and costs 65 cents per box. The box is trucked from the boring 
mill to the slotter at a cost of 1 cent. The circle and dovetails 
are slotted to receive the poured crown brass. This requires two 
hours and costs 96 cents per box. 

Experience in pouring driving box brasses has shown that the 
shrinking of the metal tends to draw the box in on the lower 


Fig. 5—Face Plate and Burners for Heating the Box Preparatory to 
Pouring the Brass. 


end and for this reason the new box is not milled for the shoe 
and wedge fit, or slotted for the cellars until after the brass is 
poured. 

It requires eight minutes to take the box to the brass foundry 
and costs a little over 3 cents a box. The brass is melted in a 
Rockwell furnace and a special face plate with four special 
burners is provided for the pouring. This is shown in Fig. 5. 
Fuel oil is used in the burners and the boxes are heated to about 
900 degrees before the brass is poured. A cast iron core with a 
pin projecting from the lower end is set in a receptacle just 
opposite each burner. This core has projections which core out 
the grease grooves and recesses to receive the sand cores for 
babbitt grooves; the brasses as poured are small enough in 
diameter to finish nicely to minimum size of journal for each 
class of engines. The hub liner in its molten state is retained in 
position on the box by wrought iron guards, about 1 in. high, 
providing ample stock for facing it to the required thickness and 
insuring the removal of all dross and waste material. Slots are 
provided in the edges of the iron cores and two wedges are used 
in each slot, one of the wedges is inverted and by driving the 
other it is easy to center the box on the core. These wedges 
form the mold for the lower edges of the brass. 
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In beginning the operation, the box is set on the face plate 
resting on its back face at the proper distance from the cast iron 
core. When properly located in respect to the core it is secured 
and the cast iron core is removed. The burner is lighted and 
the box is heated to its proper temperature. The guard for the 
hub liner is then placed on the box and the core is returned to 
place and the wedges driven down and all open places are closed 
with asbestos cement. The molten brass is then poured in the 
ladle and allowed to cool to a dull red heat before pouring in 
the box. Fig. 6 shows the operation of pouring. 

Setting up the box on the face plate, heating, applying the 


Fig. 6—Pouring Driving Box Crown Brass and Hub Liner. 


guards and liners and pouring the shell and hub liners requires 
30 minutes and costs 16 cents a box for labor. 

The box is now returned to the milling machine and is securely 
clamped to a heavy angle iron. One end of the box is offset so 
that in milling the first shoe and wedge face the milling cutters 
also cut half the taper on the flanges. After the milling cutter 
has passed through, the boxes are reset by adjusting the wedge 
on the opposite edge of the box which completes the operation 
of milling the shoe and wedge face and tapering both ends of 
the flanges on one side of the box. The box is then turned 
over and the same operation is performed on the other side. 
This requires 21% hours and a labor cost per box of one dollar, 
with 25 cents added for setting up on the machine, which usually 
applies for several boxes. This operation could be somewhat 
reduced if a heavier milling machine was used. 

The box is trucked to the planer, which is in the same de- 
partment, and the two dovetails are planed on each shoe and 
wedge face to receive the brass liners. This takes on an average 
of 45 minutes per box and costs 37 cents. It is then trucked to 
the brass foundry for pouring the shoe and wedge liner. 

For pouring these liners, cast iron formers which fill the space 
between the flanges of the driving box and for the full length 
of the shoe and wedge face are provided. Four taper pins on 
the face of the liner hold it a proper distance from the box. Two 
formers are used for each box and are held in place by clamps. 
The labor for applying formers and pouring the side liners costs 
6 cents a box. 

The box is taken to the planer at a cost of a little over 3 cents 
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and the brass gibs are planed to the proper thickness to give 
the required width on the shoe and wedge face. This is handled 
on an ordinary 36-in. planer and the time required for setting up, 
finishing both sides and removing to the floor is 38 minutes and 
costs 30 cents for labor. The box is next delivered to the slotter 
and is slotted for the cellars which consumes 50 minutes and 
costs 38 cents. 

Cleaning the sand out of the oil pocket and out of the babbitt 
slots takes 14 minutes per box, costing 7 cents. It is then 
trucked to the babbitt fire, babbitted and returned, requiring 12 
minutes at a labor cost of a little over 8 cents. 

The box is bored for the journal fit on an old Putnam wheel 
boring machine, which has been fitted up for this work. It is 
shown in Fig. 7 with a finished box in position. A heavy 
extension is provided on the end of the boring bar which extends 
into a sleeve in the table, so designed that the chips cannot cut 
the bar. An adjustable tool holder is provided in the bar and a 
double end tool is used. One end of the tool is for roughing 
and the other for finishing. A horizontal head is used for facing 
the hub liners. A %-in. feed and a l4-in. cut is used for rough 
boring and a 3/32-in. feed and a %-in. cut for facing, both 
operations being performed at the same time. A canvas curtain 
encloses the machine while boring and facing. The box is 
clamped with four heavy clamps and key-bolts. 

The box is bored central with the shoe and wedge faces by 
using a special adjustable gage, Fig. 8, measuring from the shoe 
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Fig. 7—Boring the Brass and Facing the Hub Liner. 


and wedge face to the extension on the boring bar. This is also 
used for measuring from the steel box to the bar for the proper 
thickness of the crown brass. The operator is required to caliper 
the journal and is responsible for the proper fitting of the brass 
on the journal. Front, back and intermediate brasses are bored 
1/32 in. larger than the journal and the main brass is bored to 
ft the journal. This is for engines equipped with grease lubri- 
cators. Setting up the box in the boring mill, calipering the 
journal, boring the brass and facing the hub liners to proper 
thickness takes but 25 minutes from floor to floor. The total 
cost of these operations is 25 cents. 
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The box is next delivered to the drill press in the same de- 
partment and is drilled for the cellar bolts and oil holes. This 
takes one hour at a cost of 28 cents. 

Planing the cellars to fit the box takes 25 minutes, fitting the 
removable grease doors to cellars five minutes, and drilling the 
holes in the cellars and grease doors 15 minutes. The cost for 
the three operations is 28 cents. 

The box is delivered to the fitter who fits it to the journal, 
cleans the sand out of the grease groove with an air hammer 
and special chisel, removes the burrs and squares up the spring 
saddle. This takes one hour. 

Placing the box on the journal, packing the grease in the cellar, 
fitting up a new grease plate and spring plate, fitting the cellar 
in the box and putting in the cellar bolts complete requires 
another hour. 

This completes the operations on a new box ready for applying 
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Fig. 8—Gage for Centering the Box on the Boring Mill. 


the wheels under the engine. The total time as shown by the 


recapitulation is 14 hours and 41 minutes. 
StumMMary—New DrivinG Roxes. 


Cost for 
Time. Labor 
; Minutes. Cents 
Clamping on the boring mill, finishing both faces, dove- 
tailing for the hub liner oo... . cc ccc cece cece ron noo.o.. 90 65 
Trucking to the lote ea an 1 
Slotting the circle and dovetail for the brass.........o.o.... 120 96 
Trucking to the brass foundry.........o.o.oooooooooonomooss 8 3.2 
Setting on the face plate, applying the formers, heating the 
box, pouring the brass and hub líner..........o.ooooo.o.o... 30 16 
Trucking to the milling machint..........oooooooooooo.o.o.. 8 3.2 
Setting up on the milling machine, milling the shoe and 
wedge face, including the tapering of Hanges..........oo.. 150 100 
For setting up the milling machine for the above operation.. 35 . 25 
Setting on the planer, planing two dovetails in each face 
for shoe and wedge liner.........oooooooomocromm. ross. 45 37 
Trucking to the brass foundry for pouring shoe and wedge 
o E AE E E E E E E E EE eS 8 3.2 
Applying the formers, heating the box, peuring the side liners 15 6 
Trucking from the brass foundry to the planer............. 8 3.2 
Planing brass gibs on shoe and wedge faCC.......ooooooooo.o. 38 30 
Slotting for the clar A iia 50 38 
Cleaning the sand out of the oil pockets and babbitt slot.... 14 7 
Trucking to the babbitt fire, babbitting and returning to the 
boring mill aiii to ee zo 12 8.3 


Setting in the boring mill. calipering size of the journal, 

boring the brass, and facing the hub liner to proper thick- 

HESS laea e Greene Ie 25 25 
Drilling the cellar bolt holes and oil holes for the shoe and 


wedge fict sacre o A a arse Aia 60 28 
Planing the cellar to tonada ae Ea 25 20 
Fitting removable grease doors to the cellars............... 5 2 
Drilling the holes in the cellars and grease doors........... 15 6 


Removing all burrs and sharp edges from the brass and hub 
liners, cleaning the sand out of the grease grooves in the 
brass, squaring up the spring saddle, and chipping the oil 
grooves in the shoe and wedge face, leaving the box ready 


n 


cellar in the box, and putting in the cellar bolts.......... 60 3 


$6.05 
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In handling an old box for repairs, the box is first removed 
from the axle and after the grease is taken from the cellars and 
placed in receptacles provided for the purpose, the box and cellar 
are placed in a basket for the cleaning vat. This work, including 
taking the box and cellar to the lye vat and cleaning and then 
returning them to the driving box department, requires twenty- 
eight minutes and costs about 13 cents. 

Inspecting the driving box and pressing out the shell consumes 
sixteen minutes at a cost of about 6 cents. Where it is necessary 
to chip out the hub liners the time will be thirty minutes. 

In removing the brass side liners for the shoe and wedge it is 
more satisfactory to plane them out and the cost of doing this by 
splitting them in two in the center with square nosed tool and 
removing the parts is also about 13 cents. 

Trucking the box to the brass foundry for pouring a new 
brass and liners takes 8 minutes and costs a little over 3 cents. 
Setting up the box on the face plate, heating it, pouring the brass 
including the hub liner, applying formers for the side liners and 
pouring the side liners takes 45 minutes at a cost of 22 cents. 

With repaired boxes all of the brass foundry work, including 
pouring of the hub and side liners, is performed at one time. 

The box is then trucked to the planer and the side liners are 
planed to the original dimensions. This takes 38 minutes and 
costs 30 cents a box. Where the old shoe and wedge liners can 
be used and it is only necessary to plane them each box is planed 
to width separately. This is good practice as it preserves a 
maximum thickness of liners on the box. On the erecting floor 
the width of each box is laid out on its own pedestal from its 
respective center. 

After the sand is chipped out of the oil pockets and babbitt 
slots in the shell the box is trucked to the babbitt fire, babbitted 
and returned to the boring mill. It is bored in the same way as 
a new box. | 

The box then goes to the fitter, the sand is cleaned out of 
grease grooves and the brass is fitted to the journal and the 
spring saddle bearings are squared up. It is now ready to be 
applied to the journal, after which the foreman inspects it for 
fit; the grease with lubricator is applied and the cellar is bolted 
in place and the box is ready for service. 
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Cost for 
Time. Labor. 
Minutes. Cents. 
Removing the box from the axle............o.oooooooo.o.o.os. 8 3.2 
Removing the grease from the cellars and placing the box 
in the basket for cleaning... .....c.cc cee sete tseceevcsvce 5 2 
Taking the box and cellar to the lye vat and cleaning....... 9 4 
Trucking to the driving box department...............00-. 6 2 
Inspecting the box and pressing out the brass.............. 16 6.3 
Chipping out the hub liners...........o.oooooooooococoooonoo. 30 13 
Planing the side liners and removing..........o.oooooocmo o... 18 13 
Trucking to the brass foundry for pouring the liners and 
DEANS 2p werkt Morte eva a e datada 8 3.2 
Setting the box on the face plate, heating. pouring brass, - 
hub liner and side Jiners wc. os. 4 ces4 6 sad sl da dea we ae ew os 45 22 
Trucking to the: planer ajo 4 sou. ee Ue a 8 3.2 
Planing the side Hiners....... ccc ccc cee cw er cee eee e eens 38 30 
Chipping sand out of the oil pockets and bahbitt slot in the 
BRASS. ui cate a aN crGne by Sg A na Mie. edu ere tet atte Oa lenin roche dees 14 7 
Trucking to the babbitt fire, babbitting the brass and return- 
ing to the boring mills... fie eas ee ck De 12 7 


Setting on the boring mill, calipering journal, boring the 

brass, facing the hub liners..........cc eee oooooooooo»o..». 25 25 
Removing all burrs from the brass and hub liners, cleaning 

the sand out of the grease groove, chipping the grooves in 

shoe and wedge face. Box ready to go on the journal.... 60 47 
Filling the grease grooves, applying on the journal, fitting up 

the lubricator complete, applying the cellar, putting in the 

cellar bolts. Box ready for serviCl....ooooooomooooooooo. 25 13 


Total $2.00 


As stated in the beginning the detailed handling of driving box 
repairs will necessarily be varied to suit shop conditons, type of 
machinery, its relative location and the design of box used. It 
should be understood, however, that a few extra cents saved in 
the cost of repairing driving boxes may result in dollars spent 
in the roundhouse before the engine comes back for general 
repairs. The principal item to be considered first and always is 
the design of the driving box and the method of repairing, which 
will enable the engine to go from one general shopping to an- 
other with the last amount of repairs. 
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CAR DEPARTMENT NOTES 


BY KEYSER. 


Is there a railroad anywhere on which a car foreman can 
have the repair tracks switched at the time they need it? My 
experience has been something like this: The car foreman 
orders one of the repairmen to “Go up and tell the yardmaster 
we want a switch here in half an hour.” The repairman returns 
in 45 minutes and says that after tramping all over the yard 
he finally found the yardmaster, who informed him that “he 
couldn't switch the rip tracks before dinner.” There being. by 
this time, from two to twenty repairmen idle, the foreman pro- 
ceeds to find what he can to keep them busy temporarily and 
sets out himself in search of the yardmaster. When he suc- 
<eeds in running him down they spend another ten minutes in 
loud-voiced discussion that accomplishes nothing; the fore- 
man returns to the repair track and cools his wrath by telling 
what should, in his opinion, be done to the yardmaster and the 
rest of the transportation officials, while the yard crew go about 
their regular work and switch the repair tracks when they get 
around to them. 

I do not pretend to offer a solution of this problem. I have 
seen a number of trials made to solve it—designating certain 
times for the switching, etc.—but I have never yet known one 
of them to work out satisfactorily. Conditions vary so much 
at the terminals that a different treatment may be needed for 
each one, or at least each class of terminal; but I believe that 
the way to go about solving it is to have the matter thoroughly 
threshed out in a conference between the superintendent, the 
master mechanic or division master car builder, the yardmaster 
and the car foreman. Certainly something should be done to 
avoid the delays and consequent waste of keeping car repair- 
men waiting for switch engines. 

xk + * sk k * 

When a man is made car inspector he sometimes gets the 
idea that all he has to do is to go around tapping wheels with 
a hammer ard looking wise. There are plenty of railroads on 
which cars are set out and delayed on the repair tracks for 
trivial repairs. while a car inspector sits and gossips in the 
yard office. This may be largely overcome by erecting a small 
shanty for the inspector, within a reasonable distance of his 
work, and placing in ita small supply of brasses, nails, bolts, etc. 
The inspector can then, in many cases, very easily make such light 
Tepairs as are necessary without marking out the car and neces- 
sitating its removal to the repair track. There are great possi- 
bilities in this for the saving of money for the company and in 
preventing delays. 

* * * * x% * 

I talked to the foreman of a coach cleaning vard recently 
when a number of men were at work nearby washing down 
cars. I noticed two other workmen bring out a number of 
cushions and aisle carpets and one started blowing the dust 
out of the carpets with a compressed air cleaner, while the other 
commenced pounding the cushions. T expected to hear the fore- 
man at once order these two elsewhere, but not a word was 
said. The dust blew against the wet cars and, of course. stuck 
there, and the train went out with several cars looking much 
worse than when they arrived, for the reason that they were 
uniformly dirty coming in and were spotted irregularly going 
out. Possibly the moral is “use vacuum cleaners,” but until the 
appropriation goes through, a little thought on the part of the 
foreman would help materially to brighten the exterior of the 
passenger equipment. 
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When work trains are being operated, the aprons which carry 
the unloading plow from car to car are frequently a bane to 
the carman’s existence, one of the prolific causes of trouble being 
the leaving down of the end apron by trainmen and conveniently 
forgetting it. The sequel is the backing in of another locomo- 
tive or train and the consequent crumbling up of the apron. It is 
useless to report these happenings. The superintendent may post 
bulletins and admonish from morning to night and trainmen 
will stil “forget” the aprons. The easiest way is to assign a 
man several times a day to go over all the trains which may be 
awaiting load, or standing idle for any other reason, and have the 
end apron turned back; then it will not matter whether or not 
the trainmen forget. 

x * xk x * * 


It is just as easy to load car wheels properly as improperly, 
but it is surprising how many carmen, and even foremen, will, 
in unloading wheels, place them so that the flanges of one pair 
rest against the journals of the next. The result to the journals 
may be readily imagined. 

% x * * * * 


The “safety first” campaign has resulted in great improve- 
ments as regards material left lying along the tracks in such a 
manner as to possibly cause death or injury to trainmen; but 
how common it is to sce drawhars, draft sills, etc., left lying right 
where they fell when removed from a car on the repair tracks, 
the men in the meantime walking, or rather stumbling over them 
while about their work. In most cases a few steps and a few 
seconds more would place the old material out of the way, so 
that the men could work and move about with comfort and con- 
venience, 

While talking of safety, did it ever occur to you how easily 
a protruding nail or broken board on a roof or the floor of a 
flat car, could throw a trainman from the car? These are 
among the little things that, if let go, may cause serious injury 
or loss of life. I know of repair yards where one or more 
men are kept busy all the time looking for and remedying 
small defects of this nature. Aside from the safety feature. 
a loose nail may very soon mean a leaky roof. 

* * * * * x 


I was much surprised recently to see a number of men en- 
gaged in shoveling back and boarding up the grain in a hox 
car in order to get at the draft timber bolts, which were broken. 
There is a device, which I was under the impression was in 
general use, by which this work can be much simplified. It 
consists of a bottomless box or cylinder, about four feet in 
diameter or square, as the case may he, made of % in. or 3/16 in. 
iron; it is sunk to the floor of the car and the grain shoveled 
out. It may be made in a boiler shop in a few hours. 


* k * xk x x* 


Many car foremen, unless the general storekeeper is watchful 
and checks their requisitions closely, follow the practice of 
ordering more material each month than they need, regardless 
of what is due on previous requisitions. They follow the old 
rule of ordering double what is needed because the stores de- 
partment will reduce the amount by half, anyway. I believe that 
it requires no more clerical work and gives more satisfactory 
results to keep close track of what material is on order, and 
instead of ordering another supply each month. keep after the 
storekeeper until the old requisitions are filled. In many in- 
stances, 1f a foreman were to suddenly have all his outstanding 
requisitions filled he would not be able either to store or use the 
material. 
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REMOVING FLAT SPOTS FROM CAR 
WHEELS 


BY CHARLES A. CURTIS, Jr. 


Flat wheels are hard on the road bed and rolling stock, and 
are frequently the cause of much ill-natured comment on the 
management, particularly in the case of passenger equipment. 
The traveling public is looking for the best service, and smooth 
running wheels play a big part in it. 


The device described in 


Adjustable Wheel Ca/liper. 
Axle Pulley. 


Details Used with Machine for Grinding Car Wheels. 


this article will remove flat spots quickly and cheaply, without 
the necessity of removing the wheels from the car. 

The machine may be set up and operated by one man. It is 
first necessary to jack up the end of the truck on which the flat 
wheel is located, so that the axle is free to turn in its bearings; 
then block the wheels which are not to be ground, so as to 
eliminate as much vibration as possible. The axle pulley is 
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clamps shown; a clamp must be placed at each corner of the 
frame. The wheel turning mechanism is next placed on the 
frame so that the driving pulley will be in proper alinement with 
the axle pulley, and is clamped in position by four hook bolts. 
No holes are provided in the frame for the hook bolts, as there 
is no certainty as to the location of the machine, due to different 
types of brake rigging, etc. The necessary holes are bored after 
the machine is set up, and the axle and the driving pulleys are 
then connected by a belt 3 in. wide. Power for turning the 
wheels is supplied by a % h. p. electric motor connected to shaft 
B by means of a flexible connection. The grinder is next placed 
on the rail with the part marked “front” at the wheels, and the 
part marked “outside” at the outside of the truck. It will be 
noticed that this machine has a longitudinal feed of 3 in. and a 
transverse feed of 6 in. After it is placed within the limits of 
its longitudinal feed it is secured to the rail by the set serews 
in the rail jaws. The grinder is driven by a !4 h. p. electric 
motor, which is flexibly connected to shaft 4. This motor must 
have a separate frame and may be located to suit the operator. 

The grinder should run at about 1,500 r. p. m. The operator 
has perfect control of the work by means of the two feeds. 
Care should be taken to grind both wheels to the same diameter, 
so as to preserve the good running qualities of the car. A wheel 
calliper is also illustrated, with which the size of the wheels may 
be taken accurately. 


Lone Distance WirELEss.—A message by wireless telegraph 
sent from Key West, Fla., recently was heard at Cairo, Egypt, 
about 7,000 miles away. 


FIRES ON THE PENNSYLVANIA.—The Pennsylvania reports the 
smallest fire loss in thirty-four years. In 1908 the company’s. 
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Apparatus for Grinding Car Wheels. 


then placed on the axle. This pulley has a cast iron band filled 
with wooden segments, 7, 2, 3, etc.; a set of segments is required 
for each size of axle. Each set must fit the cast iron band, 
which is made in two pieces and bolied together. 

The wheel turning machine is next set up. The frame of 
this machine is placed on the rails at a convenient distance from 
the axle pulley and is secured to the ball of the rail by the 


employees extinguished 274 fires out of a total of 1,397 which 
occurred on railroad property, and in 1912, 454 out of a total of 
905. The steady increase in the efficiency of the fire fighting 
brigade was further developed last year by special training of 
employees and equipping additional locomotives in yard service 
with pumps. Including the fires to which city fire departments 
were called, the total loss was only $219,892 from the 905 fires. 


GROWING COST OF FREIGHT CAR REPAIRS' 


Some of the Principal Causes; Also Suggestions 
for Changes in Design, and Methods to Reduce it 


BY F. F. GAINES, 


Superintendent of Motive Power, Central of Georgia. 


With the motive power of six to ten years ago, together 
with the size and the method of handling trains of that period, 
a wooden underframe of cight sills was considered a sub- 
stantial design for freight cars; but the introduction of hump 
yards and the Mikado and Mallet type locomotives has revolu- 
tionized operating conditions, and where action has not been 
taken to bring the cars up to the required standard, it has re- 
sulted in an abnormal amount of repairs, particularly to the 
draft gear. center sills and end sills. Many railway officers 
have realized this situation and have provided at least steel 
underframes and high capacity friction gears on all new equip- 
ment. Some have been content with the steel underframe and 
a weak draft gear, while others have taken steps to reinforce 
the older wooden equipment with metal draft sills and friction 
gears, as well as to use the high capacity friction gears with 
steel underframes on all new equipment. 

About two years ago a special analysis of repair bills was 
made on the Central of Georgia to see which were the prin- 
cipal items of expense so that measures could be taken to im- 
prove them. The analysis covered a period of six months, 
and in addition to itemizing repairs, the percentage of each 
item was shown for each railroad making repair bills against 
that company. The following table gives the average cost of 
the principal items in per cent. of the total bills: 


Air HOSE ¿a A eal na aan bank noe anes 3.08 per cent. 
PRGA KES SHOES: ta tt ee 4.11 per cent. 
Brassés A Sa ed ae Se Oe Rien a geese 9.85 per cent. 
Cleaning cylinders and tripleS...........o.o.ooooooomo.o.oo.. 1.19 per cent. 
Miscellaneous air brake repairs.......... cee cee e eee eens 5.13 per cent. 
Wheels occ A ES wheter dete dh On ere ate Gaeta tiny WOR dues 9.70 per cent. 
XLS” cot is A otis Buda a a a alia a .39 per cent. 
Oil boxes picid ak Stee ad eee ON os es Se Se .94 per cent. 
Longitudinal sills ut ies 1.29 per cent. 
Knuckle pins, locks, etc.........cc cece ccc c ccc eeeateceees 4.53 per cent. 
CONDIETS A ar hed Ca de RI ewe ea ee anor? 3.81 per cent. 
Follower ‘plates: arca dada .72 per cent. 
Casëments a RA a .53 per cent. 
Springs, dratt a aida ad 1.34 per cent. 
A O lars te ON ee Gh se .30 per cent. 
Yoke rivets and pocket boltS..........o.oooocoooomoo o... 3.56 per cent. 
Draft ümbers lia cl a eo OS 1.76 per cent. 
Draft bolts cata at ara ria ae 28.37 per cent. 
Carrier bolts cotarro RA dal 1.04 per cent. 
Deéfect cards td e A dea 6.27 per cent. 
Miscellaneous cri as a dd ao 12.09 per cent. 

Total: san A des 100.00 per cent. 


Assembling all items connected with coupler and draft gear 
we have: 


Follower plates: voii dd da js .72 per cent. 
Casements ois air AAA wee .53 per cent, 
SOLES a da AS AE 1.34 per cent. 
Yokes soo aii ut Weare le dia E Rosas Ane ee, we .30 per cent. 
Yoke rivets and pocket boltS............ooooooooommcm.o.o.. 3.56 per cent. 
Draft timbers sores eh ad Seta Ss 1.76 per cent. 
Draft bolts a Nadie 28.37 per cent. 
Carrier Dolls ado sia anoto ia ee th eee weeks 1.04 per cent. 
Longitudinal sillin a po BSS 1.29 per cent. 

Total misgar IA AN ER AAA AAA 38.91 per cent, 


This conclusively demonstrated the weakest spot and the one 
needing immediate attention. In rebuilding some wooden coal 
cars metal draft arms engaging the steel body bolster, and ex- 
tending well back of the body bolster so as to reinforce the 
center sills at this point, were applied in connection with a 
substantial friction draft gear. These cars have been in service 
about three years without any cost for repairs of couplers or 
draft gears. One of them was in a collision on a foreign road 
and when returned had the eight longitudinal sills and the 
side planks broken. but there was no damage whatever between 
the center of the car.and the ends, including the draft gear. 


*Awarded first prize in the Car Department competition, that closed 


February 15, 1913. 


The experience with this lot of cars, in connection with 
tie analysis of the cost of repairs, resulted in a policy of im- 
provement of all wooden underframe cars with an expected life 
of ten years or over. All such cars when requiring new cen- 
ter siils are equipped with the metal draft arms and a friction 
draft gear. In many cases where the center sills are only 
split by draft bolts the old sills are retained and metal draft 
arms are applied without the removal of the sills. 

In designing new equipment the mechanical department of a 
railroad is in a much better position to do the work than the 
car builders. The latter are not familiar with operating con- 
ditions and approach the proposition from the standpoint of 
hrst cost, ease of construction, and with little or no concept 
of maintenance and repairs in ease of accident. 

The function of any car is to transport its lading under nor- 
mal conditions without damage to either the car or the lading, 
and with a minimum of weight per ton of lading. Box cars 
must be water and burglar proof. The design must also be 
economical as to maintenance. Normal conditions of today 
mean long, heavy trains handled by powerful Mikado and Mal- 
let type locomotives, hump yards, and congested terminals 
where the equipment must stand collisions at speeds of ten 
to fifteen miles an hour without damage to the car, at least. 
That these conditions require a steel underframe has been so 
thoroughly demonstrated as to require no further proof. In 
the earlier types of steel underframe, in order to keep the 
light weight of the car in line with contemporary wooden 
construction, there was entirely too little material used. Its 
thickness was such that a few years’ exposure to the elements 
caused serious corrosion and a further weakening of an in- 
sufficient design. The material was not distributed to the 
best advantage to resist the shocks incident to the service. 
Pressed shapes were largely used, which involved serious delays 
when heavy repairs due to accidents required new parts. 

Today we know that we must put enough material in the 
underframe to take care of the service, and disregard the light 
wcight of the car. Structural steel is in every way preferable 
to pressed shapes, even if the first cost is slightly greater. The 
thickness of members constituting the underframe should never 
be less than %-inch, and preferably 5/16-inch or over, to allow 
for corrosion. The center construction should be amply sufficient 
to transmit all shocks, jerks, etc. Whether in addition it should 
constitute the main carrying member or depend on the side 
framing for its portion is an open question, but in either event 
the fish belly type of center sill seems preferable. Eye-beams 
and channels, especially when not properly tied, do not fulfill 
the conditions required of them. There are in existence several 
thousand steel coal cars with channel center sills extending 
continuously from end sill to end sill, which even under service 
conditions frequently buckle back of the body bolsters, necessi- 
tating the cutting apart of the entire car to get them out for 
straightening or splicing. To eliminate such expensive repairs, 
underframes should be sufficiently strong between the body 
bolsters to withstand anything short of a heavy collision. The 
draft sills should be spliced ahead of the body bolsters so that 
in case of minor damage, repairs may be effected without dis- 
mantling the car. A heavy capacity friction draft gear is 
necessary to absorb as great an amount as possible of the blows 
delivered to it, and to transmit a minimum to the underframe. 

On box and other house cars there should be at the end of 
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the frame a vertical member to which the end framing is 
attached, so that a shifting load will produce a shearing strain 
instead of tension at the bottom. Transoms, body bolsters and 
other members at right angles to the longitudinal axis of the 
car, should be flush with the side framing at the bottom. A 
slight side swipe that should do little more than scrape the side 
of the car, not even causing a derailment, will seriously damage 
transoms and body bolsters where they extend below the side 
framing, making an expensive repair job that could be eliminated 
by keeping them flush with the side framing. 

A striking block of cast steel, integral with the underframe, 
to transmit the shocks to the center sills when the draft gear is 
solid, is another desirable feature. Various forms of carrier 
irous, which are easily removed when necessary to change 
couplers, as well as centering devices for couplers, are easily 
incorporated with this striking block. This arrangement prevents 
the driving in or pulling out of light end sills under service 
blows or jerks. 

Trucks of substantial design are of varying detail. The 
tendency is to substitute steel castings for all or part of the 
truck side frame. Such castings, of proper design, which are 
well annealed allow of a better distribution of metal and the 
elimination of bolts and nuts that work loose and cause failure. 
Any one of several well known designs is entirely satisfactory 
from a maintenance standpoint. Cast iron wheels, well made, 


under lighter capacity cars have rendered a good account of ' 


themselves. For the heavier cars many wheel companies, at a 
slight increase in cost, are making special wheels that are equally 
efficient, and until we go beyond cars of 100,000 lbs. capacity, 
are enonomical and safe. 

Hand brakes are frequently slighted in car design. The 
leverage should be such as to provide a good braking power 
without the use of clubs. A large percentage of damage to 
equipment and lading in terminal switching is caused by inefficient 
hand brakes. 

Taking the three most generally used classes of equipment.-- 
box, flat and coal cars—there are some details of each about 
which there is a difference of opinion. A majority of the 
items for each, however, are pretty generally agreed on. 

In box car design there is a question whether the super- 
structure should be composite or not. The composite type is 
expensive to repair in case of accident, generally requiring 
the dismantling of the entire superstructure. On the other 
hand. such a construction is probably cheaper to maintain against 
normal wear and tear. The end framing, at least, should contain 
a steel end plate securely fastened to the side plates, with 
steel corner posts, end posts and braces. The latter, in turn, 
should be secured to the steel end plate and the vertical flange 
of the underframe. At the belt rail a pressed steel fish belly 
girder extending across the end of the car and well anchored, 
in connection with the steel posts and braces, provides an end 
construction that will withstand almost any blow given hy a 
shifting load. The same results are being accomplished by 
using an entire steel end with ribbing in concentric circles or 
horizontally to reinforce it. 

The roof is the next item of importance. and is very frequently 
neglected. As a foundation, metal carlines should be used. 
Where the ends of the carlines are divided so as to form diagonal 
braces, they keep the superstructure from weaving. Metal 
carlines give a stronger body construction and more head room. 
There is a difference of opinion as to whether it is better to 
use an all-steel roof, an outside metal roof with wood under- 
neath, or an inside metal roof with wood outside. The out- 
side metal roof with wood underneath seems to have several 
advantages. The metal protects the wood from the weather 
and the wood acts as an insulation in hot climates. The inside 
metal roof with wood outside requires constant repairs to the 
wooden sheathing on account of the exposure. 

Doors and fixtures are generally not of sufficient strength. 
Instead of the usual wooden door stop to which a staple is 
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secured for sealing, it is much better to use a malleable casting 
for that part of the stop that carries the staple, with short 
strips of wood above and below it. The sealing apparatus 
can be made integral with the stop and is burglar proof. The 
hasp on the door, instead of being secured by a clip with one 
or two bolts, should be locked into a wrought strap extending 
at least half the width of the door. This arrangement not 
only makes the hasp burglar proof, but prevents tearing off the 
front section of the door, as the stress from the hasp is dis- 
tributed the length of the wrought strap, or half the width of 
the door. The hangers should be of substantial design and well 
bolted to the door. The door track should be of ample cross 
section to support the door without deflecting, and should be 
well secured to the side plate. The chafing iron at the bottom 
of the door should be not less than 2 inches wide, bolted, not 
screwed, to the door, with substantial malleable castings at each 
end to protect it and act as guides. There should be a sufficient 
number of bottom guides so that, whether open or shut, the 
door will engage two of them, and preferably three, when 
shut. Probably a better lock and one which is more of a 
protection to the door, is one applied to the rear of the door. 
When flush doors are used, a type without a bottom track 
should be selected. as the bottom track is frequently bent by 
drays backing up to load or unload. and when the track is 
bent the door is either inoperative or hard to move. 

In flat car design about the only open question is the kind 
of material for the floor. Metal floors for many loads are 
not desirable, and as long as oak can be obtained at reasonable 
prices it makes the most desirable arrangement. Yellow pine 
does not stand exposure to the weather and requires frequent 
renewal. Hand brakes with demountable or telescoping shafts 
are desirable on account of overhanging loads, which cause 
frequent damage to the ordinary type of brake shaft. 

Coal cars, as a rule, should be all-steel. The composite car 
of the hopper type has proved expensive to maintain, and the 
all-steel gondola is less expensive to maintain than the one 
with wooden sides and floor. 

While it is true that altered operating conditions have made 
the general design of the car of six or more years ago an ex- 
pensive car to maintain in its original condition, it is possible 
to remove the largest single item of upkeep by using friction 
draft gears, and, when of wooden underframe, by the addition 
of metal draft arms. On the other hand, there are in service 
many cars designed in substantial accord with the foregoing 
suggestions and only requiring renewals of wearing parts, with 
a minimum expense for repairs in case of accident. With 
the gradual retirement of the older equipment there should 
eventually come a decrease in maintenance costs. 

In conclusion, it seems only fair to claim that the mechanical 
officials have been somewhat unjustly maligned in some quarters. 
and that they are in close touch with the situation and are 
taking the necessary action to remedy it. 


Forest Fires —The Department of Agriculture reports that 
the losses by fire in the national forests during the year 1912 
were lower than for many years. The total is estimated at 
$75,260. The aggregate number of acres burned aver was 230,000 
as compared with 780.000 acres in 1911. 


RAILWAY IMPROVEMENTS IN THE NETHERLANDS.—A new railway 
line is soon to be constructed from Hoogeveen, in the province 
of Drenthe, to Ommen, in the province of Overysel. The dis- 
tance is only 15 miles, but the new line will traverse a territory 
without railway facilities at present. This section is a great 
peat district. The railroad yards at Hoogeveen will be enlarged 
to meet the wants of the new line. Another important improve- 
ment in that region, soon to begin. is the double-tracking of the 
line between Hoogeveen and Groningen via Meppel, about 55 
miles, coupled with enlargement of railway yards at several 
towns along the line. 


FIFTY-PON LOW SIDE GONDOLA 


Substantial Steel Underframe, Forty Foot 
Car, with Drop Ends, for the Jersey Central 


The design of the latest steel underframe, low side gondola 
cars, one thousand of which have recently been put in service 
on the Central Railroad of New Jersey, is based on a long 
experience with a large number of the same type. It probably 
represents the most approved practice for this particular class 
of equipment for the conditions existing on this railway. These 
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is a 34 in. top cover plate, 2034 in. wide, running continuously 
for the full length of the car. The side sills are also fish belly 
type girders with a 3% in. web plate and angles on the inside 
at the top and bottom. These sills are 24 in. deep for a dis- 
tance of 11 ft. 2 in. at the center. The web plates of the center 
sills terminate at a point just beyond their connection to the 
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Cast Steel End Sills for Jersey Central Gondola. 


cars are 42 ft. in length over the end sills and 40 ft. long in- 
side of the body. They are arranged with drop end doors and 
safety chains for the handling of long material, and are designed 
to carry a concentrated load of 110,000 lbs. at the center of the 
car. The centers of the trucks are 31 ft. 4 in. apart. The floor 
is of 23% in. long leaf southern pine, and the sides are the same 
material, 3% in. thick. The end doors are of 3 in. oak backed 
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body bolster, but the top angles extend continuously to the end 
sills. The inside bottom angles of the center sills stop 6% in. 
behind the bolster and the outer angle at the bottom extends 20 
in. beyond the bolster. The separate draft sills are formed from 
3% in. plate pressed in channel shape and are spliced to the cen- 
ter sill web. There are inside and outside splice plates at this 
joint. The top angles of the center sills are also secured to the 
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Steel Underframe Gondola Designed to Carry 110,000 Lbs. Concentrated at the Center of the Car. 


with 3/16 in. steel plates. In all other particulars except the 
floor stringers, the car is steel throughout. 

The underframe consists of a pair of fish belly center sills, 
each sill having a % in. web plate with an outside angle at the 
top and both outer and inner angles at the bottom. These sills 
have a depth of 30 in. over the angles for a distance of 11 ft. 
2 in. at the center, and are 134% in. deep at the bolster. There 
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draft sills and the outer bottom angle is carried over the joint. 
The draft sills and side sills are secured to a cast steel end 
sill of the form and arrangement shown in the illustration. 
These sills were furnished by the Commonwealth Steel Com- 
pany and are in one piece. 

The body bolsters are of the built-up design having double, 
p.essed steel, channel shaped plates set back to back, a 5% in. 
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top cover plate and a !2 in. bottom cover plate. The cross 
bearers are 5/16 in. pressed steel plate in channel section with 
a ¥% in. x 8 in. top cover plate. These have a pressed steel 
channel reinforcement at the bottom, formed and applied as 
shown in the illustration. These cross bearers do not extend 
to the bottom of the center sills, but the filler sections between 
the center sills are arranged to extend the full depth. The 
cross ties, of which there are two between each of the cross 
bearers and the bolsters, are 6 in., 8 lb., channels secured to the 
side and center sills by 34 in. angles. The diagonal braces from 
the end of the side sills to the body bolster are pressed in chan- 
nel shape from 3% in. plate. They are 5 in. in width and 13% 
in. in depth and are secured to the corner gusset plates at each 
end. 

The wooden siding is bolted to side stakes pressed from % 
in. steel plate to the form and size shown in the illustrations. 
At the corners a special design of stake has been used which 
includes the stop for the sides of the end door. The part of 
this stake extending over the end, fits back of an extension on 
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able wearing plates at the openings for the bolster. The frames 
were furnished by the American Steel Foundries and have been 
somewhat strengthened at the point of support for the spring 
plank. Cast bolsters are employed and the wheels are of the 
33 in. standard 725 lb. cast iron type. The journals are 5/4 in. 
x 10 in, and Gould malleable iron journal boxes have been 
applied. Some of the specialties employed on the car are: 
Miner friction draft gear, class A-7; simplex couplers; Flory 
carry iron; Waycott brake beam and Westinghouse schedule 
K. C. 1012 brakes with No. 10 pressure retaining valves. 

Five hundred of the cars were built by the American Car & 
Foundry Company, and an equal number by the Standard Steel 
Car Company. They have a total weight of 44,100 lbs. The 
general dimensions are as follows: 


Length over end sills ............ooooooooooo.. 42 ft. 0 in. 
Leng side repasar ral talas 40 ft. 0 in. 
Distance from center to center of truck....... 31 ft. 4 in. 
Width over side sills ...............o.o.o.o... 9 ft. Y in. 
Width over auxiliary stake pockets............ 9 ft. 9% in. 
Width over side stakes ...........oooooooo o... 9 ft. 7 in. 
Width Isidre sa gies nid aap des 8 ft. 6 in. 
Height from rail to top of sides .............. 6 ft. 3% in. 
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Detalls of Draft Sills on Jersey Central Gondola. 


the top of the cast steel end sill. There is also an extension of 
this sill at the center of the car to reinforce the end door 
at the bottom and take the stress from the hinges. Pockets are 
provided for extra wooden side stakes where needed to carry a 
superimposed load. The sides are 2 ft. 6% in. high above the 
floor level and are capped by a 2 in. x 3 in. x Y in. angle iron. 
The flooring is nailed to four 4 in. xe4 in. yellow pine longitu- 
dinal sills which rest on and are secured to cross ties. These 
sills rest in mallcable iron pockets at the cross bearers and 
bolsters, and in recesses in the end sills. The ends of the floor 
planks rest on top of the side sills and extend % in. beyond 
them. 

The end doors have two hinges. The straps extend the full 
«depth of the door and swing on a staple bolted in the end sill. 
The doors are held in a vertical position by a simple design of 
clamp on either side. There is a permanent hand brake at one 
end of the car only. This is located 21/44 in. from the center 
line and passes through the end sill. 

These cars are carricd on trucks having a special improved 
Andrews cast steel side frame which is arranged with remov- 


Height from rail to top of floor .............. 3 ft. 9's in 
Height from rail to top of brake mast........ 6 ft. 10') in 
Height from floor to top of car body......... 2 ft. 64 m 
Width over flooring boards .................. 9 ft. 2 in 


RAILROAD To CONNECT Spain € FRANcE.—Construction work 
is under way on the Trans-Pyrenean Railway, which will connect 
Ax, in the southeastern corner of France, with Puigcerda and 
Ripoll, in the province of Gerona, in the northeastern portion of 
Spain. 

HYDROPLANES.—The advantages and disadvantages of hydro- 
planes are much the same as those of the ordinary aeroplane. 
Their main disadvantages are the difficulty of landing in a 
rough sea, and the fact that on alighting the supporting planes, 
etc., are liable to cause instability if there is much wind. They 
have, however, one great advantage over aeroplanes, viz., that 
they can be made larger and carry greater useful load, as they 
are not limited in space for starting. Improvements necessary, 
are as for aeroplanes, flexible give-and-take supporting sur- 
faces and, further, suitable arrangements for folding up these 
surfaces when floating on the water.—The Engineer. 
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STEEL UNDERFRAME CAR FOR THE READING 


End Construction Reinforced by a Large Steel 
Plate, Heavy Cross Braces and End Sill Design. 


The Philadelphia & Reading has in service nearly two thou- the superstructure framing and sheathing is of wood with the 
sand steel underframe, 85,000 lb. capacity box cars with a most . exception of the carlines and several special steel reinforcing 
substantial end construction. One thousand more of the same plates. 
design are now being built by the American Car & Foundry There is but little in the underframe design that differs from 
Company. These cars have an inside length of 32 ft. 2 in, and the usual modern practice. The center sills are built up of 
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End Elevation and Cress Section of Philadelphia & Reading Box Car. 
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Steel Underframe Box Car with Relnforced Ends; Philadelphia and Reading. 
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3g-n. web plates, 26 in. in depth for a distance of 9 ft. 9 in. 
in the center, and 111% in. in depth over the bolsters. These 
are reinforced at the top by a 4 in. x 4 in. x 12 in. angle on 
the outside, and at the bottom by inside and outside angles of 
the same size. There is a top cover plate 14 in. x 221% in. 
which runs continuous for the full length of the center sills 
proper, but does not include the draft sills. The side sills are 
10 in., 20 lb., channels with the flanges turned inward, and have 
3 in. x 3 in. x 5/16 in. angles riveted on the outside of the 
web for supporting the outside floor stringers. The construc- 
tion of the cross bearers and floor beams 1s clearly shown in 
the illustrations. Special attention is directed to the bolster top 
cover plate, which is of %-in. steel, 24 in. wide at the center, 
thus giving a liberal connection with the center sills and mate- 
rially stiffening their short extension beyond the bolster. The 
draft sills are pressed in Z shape from 3g-in. plate, and have 
lap joints on the webs of the center sills to which they are 
secured by 19 rivets, 9 of which are 74 in. The top cover plate 
ot the center sills extends over this joint. 

The construction at the end of the car offers the point of 
greatest interest in the design. The end sills are 13 in., 32 1b., 
channels, and are secured to the draft and side sills by sub- 
stantial malleable iron connections and stiffeners. This channel 
extends several inches above the top level of the underframe, 
and has a 3 in. x 2 in. x 5/16 in. angle riveted to its top flange. 
The outwardly extending flanges of the sill enclose a cast steel 
hlling block that includes the push pole pockets. Back of the 
top extension of the end sill is a 4 in. x 7 in. wooden sill, and 
back of this a 3/16 in. steel plate, which extends from the bot- 
tom of the floor boards to a height of 6 ft. 134 in. for the full 
width of the inside of the car. Outside of this plate are two 
4 in. x 6 in. horizontal wooden members and two intermediate 
4 in. x 6 in. end posts and the vertical 3/16 in. outside sheathing. 
The superstructure also includes a 333 in. x 6 in. belt rail and an 
intermediate plate of the same size, both of which are reinforced 
on the inside by % in. x 6 in. steel plates. These are bent over 
at the end and riveted to the end reinforcing plate, and are 
secured with numerous screws to the wooden member back of 
them. At the opposite end they are bent over and secured to 
the door As a further reinforcement to the end con- 
struction there are two pressed steel end braces formed in U 
section, 4 in. dcep at the center of the car and tapering in at the 
corners. These are 6 in. in width and are secured outside the 
sheathing and have an extension on the side of the car for 14% 
in. where they are bolted through the side framing to the steel 
reinforcing plates just mentioned. 

The arrangement and construction of the wooden superstruc- 
ture clusely follows accepted practice for this size of car, and 
is clearly shown in the illustrations. An improved Chicago- 
Winslow inside metal roof supported by Chicago-Cleveland 
pressed steel carlines has been applied. It will be noted that 
the floor is supported by six longitudinal 3 in. x 4 in. stringers 
which are carried by malleable iron brackets at the cross braces 
and bolster, and rest on top of the floor beams. The cars weigh 
48,100 Ibs. new. 


post. 


ParceLs Post Recorp.—The postmaster general reports that 
the number of parcels carried in the mails during the month 
of February was about fifteen million, or 50 per cent. in excess 
of the number carried in January. The number mailed in Chi- 
cago was 5,167,540, more than a million greater than the number 
sent from New York, which showed the next largest record. 


AVIATION RecorD.—On Tuesday, February 25, a French aviator, 
Marcel G. Brindejonc des Moulinais, flying in a monoplane, 
traversed the distance from Paris to London, 287 miles, at the 
rate of about 90 miles an hour. There was a dense fog when 
he crossed the channel. The aviator started at 9:15 a. m., landed 
at Calais at 10:50, resumed his flight at noon, and descended in 
London at 1:30. 
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ILLUMINATION OF POSTAL CARS 


The lighting of postal cars, because of the character of the 
work performed in them and the length of time that artificial 
light 1s required, is a subject which requires very close study 
and attention. The Baltimore & Ohio, through its electrical 
department, made an extensive series of tests during the fall 
oí 1912 in Washington, D. C., on one of its latest types of steel 
postal cars, in order to obtain adequate data on this subject. 
The standardization of the construction and of the arrange- 
ment of this type of car makes it possible to draw conclusions 
from these tests that will gencrally apply to cars built under the 
present government specifications. 

Although the tests were carried out on a broad engineering 
basis, covering all practicable methods of car illumination avail- 
able at the present time, the investigation was confined solely 
to the question of providing proper and adequate illumination. 
The questions of maintenance, of the most desirable kind of il- 
luminants, and of the operating problems connected with the 
generation of light were not considered further than with re- 
spect to their influence upon the quality of illumination pro- 
vided. In detail, the phases of the subject covered were the 
relative suitability of: first, Pintsch gas and electricity, rep- 
resenting the most important types of primary illuminants, as 
far as their influence upon the quality of illumination produced 
was concerned; second, the different types of reflectors and 
diffusers; and third, the different types and arrangements of 
lighting units. The investigation consisted of illumination tests 
to ascertain efficiency and uniformity data as well as shadow 
effects obtained with the various types of lighting units and 
spacing arrangements; also, visual intensity tests to ascertain 
the intensities of illumination required in the different sections 
of the car by the character of the visual work performed in 
those sections. 

Two important features brought out by the investigation 
were: that adequate illumination may be provided with the 
amount of light that 1s at present generally provided by most 
railroads, the unsatisfactory illumination frequently obtained 
being largely due to the improper arrangement of the light units 
and unsatisfactory types of reflectors; and that the amount of 
illumination required for the work in the postal service has 
been considerably over-estimated. 

In the direct system of illumination the correct location of 
the light is determined by absence of the shadows. In the bag 
rack section of the car the light units should be located along 
the center line of the car and the mounting height should be 
7 ft. 7 in. from the floor to the center of the lamp filament or 
gas mantle in order to produce the least objectionable shadow 
effects as well as to eliminate shadows on the rear bag rack 
label. At the letter cases adequate illumination can be pro- 
vided for only by light units independent of those used for il- 
lumination of the body of the car, and such light units should 
be located as far in front of the case as possible without 
shadows being thrown on the work by the body of the mail dis- 
tributor. With the standard design of letter case having a 17 
in. table this distance is 20 in. from the front of the letter case. 

In determining the best types of reflectors for postal car 
service four qualities were considered: the effect of the result- 
ant illumination upon the eve; the relative efficiency; the clean- 
ing consideration; and the liability to breakage. As these are 
not of equal importance, relative values of these qualities were 
chosen after considering the question from several different 
points of view. Out of a total of 100 points an importance 
represented by the following figures was assigned to each of 
the qualities under consideration: 


Effect -on the CVs 3 Gro ad a nae miata Aes 44 
Efficiency sae os ce et Moh, bce ket isa) ae A whee aetahondslin ashes ed 30 
Cleaning -seraa oie neh e a a ise chee EE ae Seat ehh E E SS 18 
Breakage usu A A A O kee Mee as E EEST 8 

Total rr a A io A Sa daa neice ei Ite 100 


APRIL, 1913. AMERICAN ENGINEER. 213 


On this basis the relative suitability of the various types of E ch Renee: Make of Reficeror Represented 
reflectors for postal car lighting was found to be as follows: Indirect Halting: mua enami we 
woo tos fas entre ee y ere LLK Ray 338. enameled reflector. 
irrored glass (direct lighting)..... X-Ray 555. 
C f£ Reflecto Make of Reflector Hepresented Prismatic clear .......ooo..o.o.. . Holophane No. 18226. 
ass oO CRECIOT. i Prismatic satin finish............... Holophane No. 18226-SF. 


Aluminumized metal ............-... Holophane D'Olier No. 18460 body of Reflecting and diffusing ‘globes. .. e.. Safety Corona No. 8026. 


car; Holophane D'Olier No. 18470 : E 
Be letter case: Extensive tests to determine the amount of illumination re 


Heavy density pal lazed reflecting quired for comfortable reading indicated that there was an ap- 

tents aie. eens ter teibahane No. 18626 redesigned. preciable difference in the character of the illumination afforded 
O CS by different types of equipment. Certain types gave an illumi- 
Porcelain enameled metal........... Holophane D'Olier No. 18461. nation of such a character as to leave the eye in a less satisfac- 
“fecting ‘surface a uence Macbeth-Evans Alada No. SF- 1623. tory condition for vision, thus requiring an increased intensity of 


A SUMMARY OF THE BALTIMORE & OHIO ILLUMINATION TESTS. 


ENTIRE Car. Bac Rack SECTION. LETTER CASE SECTION. STORAGE 
NN RS reir ECTION. 
Nature Per Cent. Ft. C. Ft. C. Ft. C. 
Installation. of Foot Useful Center Mouth Vertical Horizontal Vertical Foot 
Value. candles. Lumens. of car. Bags. on Pap. Bx. Ft. C. Ft. C. candiles. 
. ; . Avg.... 6.03 62.3 12.04 3.77 3.74 10.75 4.67 3.84 
Mirrored glass, X-Ray 696, 5 ft. spacing, 1 3/16 in., posi- | Mas 17.90 as 17.90 3.98 4.74 13.70 7.04 8.90 
tION co ooooooononraorconcornosoronrr on... $a Sib ana Min... 2.12 Stine 7.28 3.37 216 8.80 2.72 2.12 
Avg.... 5.28 54.6 8.38 3.45 1.95 7.87 4.48 3.65 
Primate- clear, Hotophane 118220, 3 tts space; 138 in d Max.. 14.65 ine 9.36 3.69 2.46 9.52 6.67 6.76 
position ...... . coo o..oonoo»os. dee. ooooo.on».co.nso. Witten: 2.02 eat 7.72 3.20 1.59 6.42 2.01 2.02 
‘ : : NVE... .9 53.4 6.13 2.47 1.1 ‘ A ; 
Prismatic clear, Holophane 18226, 7/4 ft. spacing, 136 in. | Agl] 11.30 See 8.39 3.40 1:60 7.67 6.67 5.00 
POSITION +.ooooonnooconcononor cronos. ro... A SEO -89 oe ee 4.79 1.97 ¿97 6.14 2.01 .89 
: AV&.... 5.00 51.8 8.33 3.59 2.75 7.69 5.05 3.42 
Heavy densi yi obol ee 5 ft. spacing. | Max... 11.55 ee 10.38 3.93 4.06 9.03 8.54 6.46 
134 in. positi0M.....o.oooooooooococrcncansananrassoos”. Min... 2'09 ee 766 3.26 191 6.17 2127 209 
. Avg.... 4.20 56.4 5.87 2.76 1.74 7.83 sans : 
eed density opal, nea 18626, 7/4 ft. spacing, Min POP oes do cd pe i ae ao 
13% in. positiON....ssssssossosssosossossossoeseseceo Min. 1.03 la 4.63 2.38 "98 6.51 E 1.03 
? ; ; Avg.... 4.14 42.8 6.31 3.43 4.01 5.36 3.01 2.96 
Medium density opal, Phoenix 10456, 5 ft. spacing, | MaS ll 845 nee 7.62 3.72 4.65 5.72 5.09 5.50 
18g in. position...... ia Nes Soa wal ties meat Rake a ieee Sone wk i 214 ae 57] 291 3.19 4.78 1.22 214 
NVE... 3.78 39.0 6.07 2.89 2S2 5.51 3.1 7 
Prismatic satin finish, Holophane 18226 SF, 5 ft. spacing, Max... 7.93 ae 6.87 3.13 3.08 6.14 5:10 473 
13% in. posiiOM.....ooooooononccrcrononon.o» A Min... 2.09 5.36 2.51 1.99 4.95 1.46 2.09 
Aluminumized metal, Holophane D'Olier 18460 and 18470, rot a ne oe o o a ee Hie 
5 ft. spacing, 134 In. position......+-0+seseseeeee sees Min... 2.39 ce 5.58 2.96 1.35 7.13 2.23 2.39 
Aluminumized metal, Holophane D'Olier 18460 and 18470, e = TS A ec a a as 22 2.43 
752 ft. spacing, 135 in, position. .ss..s.ssrersetteitet Min.. 1.15 baa 4.02 2.23 58 6.87 2.23 1.15 
a . LAV es 3.98 41.1 5.84 3.39 3.34 5.19 3.31 2.96 
Medium density opal, Macbeth-Evans SF-1623, 5 ft. spac- PAE 007 75 Pe 6.65 3.68 4.20 5.54 5.90 4.90 
ing, 54 in. positiON....essesceeoseosersereneereecenees Min... 538 ee 8.43 86 51 471 1.45 2 38 
A Avg.... 3.10 43.0 4.26 2.45 1.89 4.46 3.31 2.36 
Medium density opal. Macbeth-Evans SF-1623, 7/4 ft. | Max... 6.76 eds 6.02 3.12 3.18 4.83 5.90 4.46 
spacing, J in. position..+....-.seessrereererteres Min... 132 e 3.65 2,25 1.25 4.04 1.45 1.33 
PET f : A ft 3.86 39.9 5.78 3.12 2.85 5.62 4. 2.7 
Enameled metal, Holophane D Olier 18461, 5 ft. SOSUR Max 847 ane 6.80 3.26 7.04 6.21 717 530 
13% Me ¡POSICION ta OA EAN Min.... 1.67 eee 5.48 2.76 1.75 4.77 1.56 1.67 
2; A ee 3.23 43.4 4,39 2.38 1.47 5.44 4.09 2:52 
Enameled metal, Holophane D'Olier 18461, 732 in. spac: Maw. ee dd 670 300 295 631 ae 542 
ing, 133 in. POSITION. ooo oooococcoroncrccararro soon». Minis 126 Me 3.68 2.08 "$0 4.67 1.56 1.26 
r Avg.... 3.73 38.5 5.51 3.14 4.27 4.98 3.63 2.84 
Heavy density opal, Opalux 123, 5 ft. spacing, 1 3/16 in. 1 Max... 7.00 ees 6.15 3.36 5.52 5.26 6.60 5.33 
¡A eee cee r ence er cce rnc nenareeserscrccens ae . Min 2.11 5.07 2.58 2.83 4.65 1.34 2.11 
. Avg.... 3.81 39.4 5.54 3.12 2.63 5.11 3.46 2.87 
Medium density opal, Phoenix CL-50, 5 ft. spacing, | Max... 7.92 ae 6.30 3.28 3.14 5.68 58 E11 
134 in. POSITION. . 2... eee cece ee eee eee ee ree eens l Min.. 175 oe 5.13 257 213 4.45 146 175 
: P i Vactal z Avg.... 3.06 31.6 4.79 2.45 4.14 4.34 sis 2.18 
Reflecting and diffusing, Adams & Westlake 15050, 5 ft. } Mfax..] 5163 A 5.42 285 4.51 4:78 ee 4.56 
SPACING coro ooo morro Min... 1.21 ee 4.32 2.16 3.63 3.82 ee 1.2] 
ES ahs A 28.0 3.79 2.46 4.36 2.72 1.94 2.10 
fto spacing: sees sones e Cece Ta peia ax... .20 er 4.11 2.84 4.59 2.93 3.86 3.69 
A a incr SPASE Min 1.65 3.42 2.00 4.14 2.56 "59 1.65 
Aluminumized metal, Holophane D'Olier 18440, 5 ft. spac- Are 2.28 44.6 3.63 a e ee ae 1.62 
“O” position, 15 watt lamps....... cece eee eee eee ax 4.15 3.96 aioe 5 2.7 05 2.377 
ing, p d Min .38 ea 3.32 1,99 .98 1.50 £57 58 
Mirrored glass (indirect lighting), X-Ray E-100, 50 watt ee oe ae oes a e fen a 2.05 
lamps, 10 ft. SPACING... cece ec cece eee eer rene ese ecene Min... 84 289 "Es 1014 158 "95 93 
Gas LIGHTING. 
Aluminumized metal, Holophane D'Olier 18418 and 18490, aves - 5.95 44.5 7.24 pee 2 a H 6.08 4.78 
le 3044, 714 ‘ft. SPACING ginko eon Bk dada fax... 17.10 its 7.96 4.5 5.16 7.1 8.90 8.33 
mantle Min.... 2.47 Sen 6.51 3.65 93 12.55 3.69 2.97 
Enameled metal, Holophane D’Olier 18417 and 18479, eee “o et 37.2 ae Aa oe Ra Re 4.24 
le 3044, 74 ft. spacing.....s.ccecceeeeeeceeeeee ax... 11.88 vise 7.37 4.0 8.90 BS 1.80 7.78 
mant Min... 2.29 eae 5.60 3.13 1.60 7.12 2.59 2.74 
Aluminumized metal, Holophane D’Olier 18410 and 18490, | ee os eee 45.0 el ee ee ae a or 
mantle 3044 and 2640, 7% ft. spacing O an aA aX... 2.» E es SI oa a. es “Fe 
| Min.... 2.78 La 4.52 3.09 2.03 9.63 3.05 2.92 
Reflecting and diffusing globe, Safety Corona 3425, mantle | ae s- 410 30.7 aa IU 220 Bee ae 390 
44, 714 TL BPACIO E cis ke i O ADAN SPA Re e's 7.80 e... 6.79 6.00 6.26 o 8.85 6.23 
30 Va {| Min.... 2.04 van 4.59 2.63 3.60 4.67 1.89 2.04 
E > Avg.... 3.86 28.9 5.18 2.85 4.56 5.56 4.05 3.37 
pare a | EA eee ee ae oe ee mantle ero 356 q 5.95 3.23 6.05 6.22 6.60 6.20 
304 2 Peo ee ee ee ee oyuere tere a rae ee | Min.... 2.00 ae 4.25 2.42 3.72 4.83 1.93 2.00 
a . 4? Avg.... 3.27 24.0 4.58 2.19 3.48 5.59 3.20 2.79 
Diffusing globe (opal), Safety 3116, mantle 3044, 7% ft. | {VE +++ gan a 5.63 2.63 4.73 5.04 4.94 5.79 
SPACING. aussi caca tae Min... 150 eh 35> 184 280 5 41 1.69 1:50 
Enameled metal (indirect lighting), Safety mantle, “125 Avg.... 2.06 18.9 3.13 1.70 1.36 1.38 a7 1.95 
Co PIG fhe es i) Max... 3.35 Sri 3.34 2.20) 1.56 2.02 1.03 3.14 
y 10 ft. spacing. ...-sseeeeee eee, Min.... .90 2.88 1.13 1.19 1.04 51 .90 
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illumination for adequate vision. For practical purposes it was 
found that with direct lighting systems the equipment could be 
divided into two classes relative to the character of illumination 
produced; one in which the specular element was considerable, 
such as was obtained from direct lighting systems employing 
mirrored glass, porcelain enameled, heavy density opal-reflectors 
with glazed reflecting surface; and one in which the illumination 
was largely diffused, such as was obtained from direct lighting 
systems using diffusing globes, opal reflectors of all classes ex- 
cept heavy density opal with a glazed reflecting surface, alu- 
minumized metal, and prismatic reflectors. This class of re- 
flectors required approximately 80 per cent. of the illumination 
of the first class. Extensive tests made to ascertain the in- 
tensities of illumination required showed that 2.25 foot candles 
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as to render the eye much less efficient as well as more susceptible 
to severe eye strain than where reflectors are used. 

The minimum and maximum initial illumination values, as 
well as the service illumination values required under the Post 
Office Department specifications, revised to December 28, 1912, 
were determined upon as a result of these tests in this con- 
nection, and they constitute the only authentic data thus far 
available on this subject. 

So far as the question of illumination is concerned the investi- 
gation showed that when proper location of lamps and proper 
types of reflectors are provided, equally satisfactory results 
may be obtained with Pintsch mantle gas lighting and electric 
lighting. In conducting the tests the assistance of illuminating 
experts of the leading reflector, car lighting fixture, and in- 
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+ Intensity test station. ©) Lamp locations. 


Location of Stations and Lamps with 5-ft. Spacing. 


on the reading plane was a safe value for minimum satisfactory 
intensity for continuous close visual work under illumination 
derived from lighting units of the second class. On the same 
basis it was found that 3.5 ft. candles was ample illumination 
and that higher values were unnecessary for adequate service. 
It was further found that about one-half or slightly less of 
this minimum intensity value was required at the mouth of 
mail bags in the bag rack portion of the car, on the face of the 
letter cases and in the storage section. The results of the il- 
lumination tests with the principal types of electric and gas 
units tested are given in the accompanying table, while the two 
illustrations show the plans of the test car giving the location 
of the lighting units and of the test stations. The table gives 
the average, maximum and minimum foot candle values ob- 
tained in the car as a whole, the bag rack section, the letter 
case section and the storage section. The efficiency of the sys- 
tem is given as the ratio of light falling on the working plane 
to the total light generated by the lamps. 

The importance of using proper types of reflectors in car light- 
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candescent lamp manufacturers was obtained, and in order to 
insure the greatest accuracy of the test results the National 
Bureau of Standards extended its co-operation by calibrating 
the instruments, rating the lamps used, and making photometric 
curves of all the light units tested. 

Acknowledgment is made by the railway company to the 
Holophane Works of General Electric Company, Safety Car 
Heating & Lighting Company, Adams & Westlake Company, 
National Electric Lamp Association, General Electric Company, 
Westinghouse Lamp Company, Macbeth-Evans Glass Company, 
National X-Ray Reflector Company, Phoenix Glass Company, 
Opalux Company, and the National Bureau of Standards for 
their co-operation in conducting this research. 
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AT Panama—The total excavation for February 
yds., place measurement, against 2,612,020 


PROGRESS 
was 2,108,530 cu. 


cu. yds. in January. 


AFRICAN Raiwavys.—The report for 1911 of the gen- 
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Location of Stations and Lamps with 7/2-ft. Spacing. 


ing service for all classes of cars is shown in the comparison 
of the illumination obtained with the most efficient type of re- 
flector tested, the mirrored glass, with the bare lamps, in which 
the illumination obtained on the working plane where the re- 
flector was used was practically 220 per cent. of that obtained 
with the bare lamps, the number of lamps installed being the 
same in each case. The ceiling of the car had been freshly 
painted a dead white, which gave more favorable conditions 
for the bare lamps than would generally be obtained in service. 
Further, the glare effect obtained from the bare lamps is such 


eral manager of the South African Railways and Harbours 
states that at the end of the year the open mileage was 7,546%4 
miles, while about 913 miles were under construction. The 
earnings were 12 million pounds sterling, including over two mil- 
lions from coal, and the expenditure £7,217,000, the surplus 
being £4,887,000. The results obtained from two locomotives 
built at Durban have convinced the chief mechanical engineer 
that the policy of building locomotives and boilers in the Dur- 
ban and Salt River workshops should be considerably extended 
as soon as these shops have been enlarged—The Engineer. 


LOCOMOTIVE VALVE GEAR DRIVEN crank on a revolving shaft fastened to the locomotive frame, 
FROM THE CROSSHEAD instead of from the driving wheel in the customary manner. 


This driving shaft, which is marked 4 in the illustration, con- 

The rolling of a locomotive changes the relative position of  tinues across the locomotive on top of the frames and is revolved 
the driving axle and the cylinders and has some effect on the by the lever C and the rod B which form a connection from the 
accuracy of the Walschaert and Stephenson type of valve gears. crossheads as shown. It thus has practically the same rotary 


26 "Stroke. \ 
| "Volve Travel Á Lead 
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Valve Gear That ls Not Affected by the Vertical Movement of the Drivers. 


For the purpose of overcoming this objection, an original type motion as the driving wheel and the movement of the return 
of valve gear has been designed and put in service on the Chi- crank delivers to the link the same speed and periodicity of 
cago, Peoria & St. Louis. It consists essentially of a Walschaert oscillation as it would have if connected to the driving wheel. 
gear deriving its motion for the valve travel from a return It should be noted, however, that the rotary shaft on the engine 


Locomotive Valve Gear Driven from the Crosshead; Chicago, Peoria & St. Louis. 
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is rigidly supported from the frame the same as the link, and 
their relative positions are therefore unchanged and unaffected 
by any vertical movement of the wheels and boxes in the pedes- 
tals. The eccentric or return crank is of the same general form 
and performs the same functions as in the ordinary Walschaert 
valve gear. 

This valve gear has been applied to a Chicago, Peoria € St. 
Louis locomotive which was built to carry 200 lbs. steam pres- 
sure and it is reported that since applying the new gear the 
pressure has been reduced to 180 lbs. without reducing the 
efficiency of the locomotive. This is believed to be due to the 
more accurate and uniform movement of the valve. 


RUMSEY FREIGHT CAR DOOR 


A freight car door, designed to meet the requirements of all 
kinds of freight service, has been placed on the market by the 
Rumsey Car Door € Equipment Company, Karpen Building, 
Chicago. At the first glance this door has all the appearances of 
the ordinary car door now in use on most roads. In fact, the 
design of the door itself is secondary to the design of the door 
housing in the side of the car. It has been the aim of the 
makers to so design the door and door opening that when the 
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Rumsey Door for Grain 


door is closed the opening will be as thoroughly protected and 
as substantial as any other part of the car. 

The chief difficulties experienced with freight car doors in 
general have been encountered when shipping grain, flour, etc., 
in bulk, or the ease with which they may be sprung open for 
unwarranted entry. This door is so designed that when closed 
it has a positive bearing on all four sides, and is so anchored 
in the side of the car that any attempt to force an opening, 
without breaking the seal, is practically impossible. The first 
feature eliminates the cooperage work necessary on old type 
doors, which at best is usually unsatisfactory, and the second 
feature will materially reduce the amount of the claims paid for 
stolen freight. 

The door is made of two layers of boards, the inner layer 
running longitudinally with the door action. It is carried by 
two pairs of rollers running on pressed steel tracks bolted to 
the side plate, as shown in section AA. The axles of the rollers 
have a force fit in the stiffening angle. When the door is closed 
it will be forced to a bearing, on the top, against the edge of the 
inside door track. Section BB shows clearly the bottom guide. 
Both the guide on the door and on the car are of pressed steel; 
the guide on the car is securely bolted to the side sill. The 
block or filler attached to the door underneath the guide is to 
prevent the guides from being damaged by any vehicle backing 
up against the door. 

The design of the door post, which is one of the important 
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features of the construction, is shown in section CC. A pressed 
steel shape encases and is securely bolted, or riveted in steel 
cars, to the main post and forms the pocket for the door. The 
outer end of the pocket is slightly bent outward so that when 
the door is closed it will be forced to a positive bearing against 
the inside face of the pocket, thereby forming a seal against any 
leakage of the material within, and against any moisture from 
without. The notch cut out of the filler block in the pocket is 
to allow any moisture that may collect to escape. The other end 
of the door is similarly forced against the door framing, as 
shown in section DD, By means of these guides the door is 
made to bear on all four sides of the framing. The right hand 
door post is also encased by a pressed steel shape which not 
only protects the wooden post, but also gives a much stiffer and 
durable arrangement. 

Special efforts have been made to make the door water proof 
when it is closed, and a study of the construction will show that 
every means has been adopted to keep the water or moisture 
out. Where there is a possibility for any moisture collecting 
suitable drains have been arranged. Section JJ shows the seal 
applied to the end of the door in the runway to prevent moisture 
from entering at that place. If, however, any water should col- 
lect there it would be drained off around the outside door track, 
as shown in section 44. The pressed steel shapes used through- 
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and Refrigerator Cars. 


out the construction are of No. 10 gage, open hearth steel. This 
door is also adaptable to refrigerator cars, special insulation 
being applied between the door boards. 

The small door to the left of the main door is for loading 
grain or other such commodities. It is also constructed so that 
it too may be closed tightly. The sections 4A, EE, FF and GG 
show clearly the method of accomplishing this result. The 
door is locked by a malleable iron lock bar, as shown in the 
elevation drawing of the door. This bar is hinged to the door 
and swings vertically. It is provided with a tongue extending 
through the door that fits into a notch in the car side, so lo- 
cated that the door can only be locked wide open or closed. 
When opposite either notch the bar falls into mesh with a staple 
on the door, and is sealed by a lead rivet seal. The door cannot 
be opened without raising the lock bar, which will of necessity 
break the seal. 

The claims of the builders for this door are as follows: It 
is so housed in the side of the car that it will be as substantial 
as any other part of the car; the steel door posts prevent bulging 
and make the operation of the door easy; the interlocking of 
the door with the door posts forms a moisture proof seal and 
prevents grain leakage; by insulating the door a practical and 
safe refrigerator door may be made; the door cannot be sprung 
open and entry must be made by breaking the seal; on account 
of its rigid construction the cost of maintenance will be ma- 
terially reduced. 
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HEAVY MILLING MACHINE 


A new type of milling machine has been recently placed on 
the market by the Kempsmith Manufacturing Company, Mil- 
waukee, Wis. It is known as the Lincoln type and is especially 
designed for the manufacture of heavy duplicate parts. It is of 
the constant speed type, all changes of the spindle speed being 
effected through change and sliding gears. For each change of 
spindle speed there is a corresponding change of back gear 
ratio, which never falls below one to 2.15 and runs as high as 
one to 13 on the slowest speed, thus adapting the machine to 
taking the heavy cuts with high speed cutters. This feature 
combined with the large bearing surfaces of the saddle and table 
and the essentially rigid construction enables the machine to be 
used on a wide range of both light and heavy work. 

The driving pulley is 15 in. in diameter and is flanged 
to carry a 4 in. double belt at a constant speed of 250 r. p. m. 
The arrangement also permits the application of a motor 
drive. The pulley is keyed to the main driving shaft, 
which runs in a pair of Standard roller bearings. This 
shaft is connected to the gear train through a clutch so 


Heavy Motor Driven Milling Machine. 


designed that it starts on friction and is later thrown 
into a positive three-tooth hardened steel clutch. Starting and 
stopping of the entire gear train, and consequently of the spindle, 
is controlled by either one of two levers from either side of the 
bed of the machine. To start the spindle the operator raises 
the starting lever, which when it is in its lowest position holds 
the clutch out. It is therefore impossible for jar or vibration 
to throw the clutch into engagement. 

The power is transmitted to the spindle driving shaft by means 
of a train of spur gears mounted on short heavy shafts running 
in Standard roller bearings. As the changes in speed are secured 
solely through sliding gears it has been possible to make these 
gears with a large diameter and a wide face. The teeth have a 
coarse pitch with a 20 deg. pressure angle. The spindle is driven 
by a worm and gear. The worm is of hardened steel and is 
carried by a vertical shaft running in roller bearings, the end 
thrust being taken by ball bearings. The worm gear is made 
from a large bronze casting and is mounted between the spindle 
bearings. This construction is of considerable advantage since 
it reduces the torsional strain on the spindle. The worm and 
worm gear run in a totally enclosed case, containing an oil bath 
for the lubrication of the drive. 

The spindle is made from a crucible steel forging, the bear- 
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ings and inside taper hole being accurately ground. It runs in 
phosphor bronze bearings and is so arranged that the adjust- 
ments for wear may be made without disturbing the alinement. 
It is 18 in. long, and the diameter of the rear bearing is 2% in., 
the largest diameter of the front bearings is 4%4 in. and the 
diameter of the nose is 4 in. The arbors fit in a tapered slot in 
the end of the spindle, being held in mesh by a “drawn in” rod, 
which gives a positive drive. The headstock into which the 
spindle boxes are fixed is provided with ample oil pockets and 
large glass oilers. 

The head frame is of the box type construction, braced in- 
ternally, with a face of ample dimensions, to which the head- 
stock is firmly bolted by the four bolts. A heavy boss in the 
headstock fits accurately into a corresponding slot in the head 
frame, which preserves the vertical alinement. In addition to 
the spindle the headstock carries one end of the 4 in. over- 
hanging solid steel arm, which is supported at its outer end by 
the outboard support. This overhanging arm is furnished with 
an intermediate arbor support, brass bushed, which can be used 
close up to the cutter. This arrangement gives positive aline- 
ment of the arbor and prevents the arbor being knocked out of 
line under a heavy cut. When not in use the over-arm may be 
pushed back out of the way. 

Vertical adjustment of the headstock is made by means of a 
shaft projecting from the front of the bed below the head frame 
instead of at the top of the head frame as in former models. 
This shaft is provided with a dial graduated to thousandths of 
an inch, and also with hand wheel. 

The table is provided with power longitudinal feed only and 
the changes in the rate of feed are secured in much the same 
manner as are the changes in spindle speed. The mechanism is 
simple and durable, with very little possibility of getting out of 
order, and is totally enclosed within the bed of the machine. 
There are no knuckle joints and the parts are readily accessible. 
The power feed is controlled by one lever at the front end of 
the bed, the feed at all times being engaged, released or re- 
versed by means of this lever. The position of this lever always 
indicates the direction of feed. If in an upright position the 
feed is not engaged; if the lever is inclined to the right, the 
table travel will be to the right, and if the lever is inclined to 
the left, the table travel will be to the left. Six changes of table 
feed are provided ranging from 7% in. to 15 in. per minute. 
The quick return of the table is provided through a hand wheel, 
giving a table travel of 2 in. for each turn of the wheel. 

The machine is so designed that a table much larger than that 
regularly furnished may be used without altering the saddle or 
bed, or impairing the efficiency of the machine. The table has 
three deep T-slots, 54 in. wide, and is provided with means for 
a return flow of the lubricating compound. The base of the 
machine has a large oil pan fully protecting the floor from any 
dripping of oil or other lubricant. For lubrication of the cutters 
every machine is regularly furnished with a geared oil pump 
running at a constant speed and driven by a Diamond roller 
chain. 

The general specifications and dimensions of this machine 
other than those already mentioned are as follows: 


Length of power longitudinal feëd:sx. cisco ii 36 in. 
Working surface. of tables.ncuosnericnidar alicia 42 in. x 13 in. 
Length of table bearing on saddle.cosiccosiarocinovirianr cia 32 in. 
Transverse adjustment of table...c.osocuinnissrosmiccivcas sc... 12 in. 
Minimum and maximum distances of center line of spindle 

to. top Of table conspirar cria Os 2 in. to 12 in. 
Distance from underside of overhanging arm to center line of 

SPAMS cris 68.50) IIA AIN 5% in 
Maximum distance from end of spindle to inner side of outboard 

support in POSTION. 60 sere cccsecscavveccrcrnsensevrsecreeebawe 25 in. 


Spindle speeds grases ges any cnsees renee ae 19 to 116 r. p. m. 

Extreme floor space, 58 in. in direction of length of bed by 84 in. in 
direction of table travel. 

Height: of: top of table. from orcas ia 37 in. 

Extreme height DE: IMPIDE rr e A 62 in. 

Nek WERE rre a ts as A and about 4,000 Ibs. 


218 AMERICAN 


POSTAL CAR LIGHTING FIXTURES 


To meet the requirements of the exhaustive tests made on a 
Baltimore € Ohio postal car at Washington during the latter 
part of last year, which are described elsewhere in this issue, 
and the recent specifications for lighting postal cars issued by 
the post office department, the Safety Car Heating and Lighting 
Company, New York, has developed a new line of fixtures for 
this class of service. 

Where the Pintsch lighting system is used, it was found desir- 
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able to use a type of metal reflector that would distribute the light 
properly on the letter cases, bag-racks and paper boxes without 
a wasteful use of the light on the ceiling and other parts of the 
car where it was not needed in the distribution of mail matter. 
Two types of aluminumized steel reflector units have been de- 
veloped, one for letter case lighting and the other for bag-rack, 
paper box and storage lighting. Both of these reflector units are 
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Figs. 1 and 2—Bowl Units for Pintsch Mantle Lamps. 


ENGINEER. VoL.. 87, No. 4. 


make the labels at all points in the bag-rack and storage portions 
of the car very distinct. 

The reflector unit shown in Fig. 2 is designed for use at the 
letter cases and its characteristic light distribution curve is 
such as to insure ample illumination on the horizontal reading 
plane as well as on all the letter case labels. The conditions of 
letter case lighting are such as to require careful study in the 
design of a reflector to meet the requirements, and without 
extreme care the lighting at some points on the letter case 
labels is very apt to fall below or above the specifications. 


Fig. 3—Shade Holder and Adjust- 
ment for Electric Lamp. 


This reflector meets these requirements in all cases and allows 
an ample margin for depreciation. With the standard postal car 
construction adopted by the post office department the mounting 
height of Pintsch mantles should be 7 ft. 7 in. from the center 
of the mantle to the floor of the car, and two different types of 
mantles are recommended for use with these reflectors. 

For electric lighting the government has allowed a wide lati- 


Fig. 4—Universal Electric Lighting Fix- 
ture for Postal Car Letter Cases. 


made to fit the standard Pintsch mantle lamp, and not only give 
the required illumination at all points in the car but, by a careful 
distribution of the light, economize on the gas consumption. The 
reflector unit shown in Fig. 1 is designed for use on Pintsch 
lamps iñ the center of the car to light the bag-racks and paper 
boxes as well as for general illumination in the car. The char- 
acteristic light distribution curve of this reflector is such as to 


Fig. 5—Universal Electric Lighting Fix- 
ture for Bag Racks, Paper Boxes 
and Storage. 


Fig. 6—Universal Electric Lighting Fix- 
ture for Letter Cases in Apartment 
Cars. 


tude in the use of lamps and reflectors, and the development of a 
universal type of lighting fixture has necessitated careful study 
of all conditions. With different spacing of the light units, any 
of the standard electric train lighting lamps may be successfully 
used. Considering the metal reflectors alone, it is necessary to 
provide a fixture that will give a variety of mounting heights 
considered in the relation of the top of the reflector to the base 
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contact of the electric lamp. A reflector is designed to meet 
certain lighting requirements by providing a characteristic light 
distribution curve when the center of the light source is in a 
certain fixed relation to the reflector, and it is on account of the 
variable position of the filament in different types of electric 
lamps of different shapes and different wattages, that different 
heights of the base contact of the lamps in relation to the top 
of the reflector must be provided for in any universal lighting 
fixture. As in the case of the Pintsch mantle lamp, the light 
should be distributed where it is needed for the distribution of 
mail, and not wasted to light the ceilings of the car. It is claimed 
that the aluminumized and enameled steel reflectors are most 
satisfactory for this purpose, since they distribute the maximum 
light downward and in addition are practically free from the 
danger of breakage. Five types of steel reflectors have been 
selected for postal car lighting, of which that for letter case 
lighting is shown in Fig. 3. This is intended for all types of 
electric lamps used at the letter cases. To provide for the use 
of these different types of lamps and reflectors, six different 
positions of the base contacts of the lamps in relation to the top 
of the reflector must be available, and a shade or reflector holder 
has been developed on the principle of the safety shade holder, 
wherein a practically universal adaptation to any of these types 
of reflectors or lamps is obtained. The variable mounting height 
of the lamp filament in the reflector is taken care of by an 
extension member or socket support inside of the shade holder, 
while all the other parts of the shade holder are interchangeable 
for all conditions of postal car lighting. These shade holders 
are made to attach to the base and stem of a fixture designed 
to give the correct height from the center of the lamp filament 
to the floor of the car according to the requirements in the 
government specifications. The bases of these fixtures are made 
with either one or two outlets for either %-in., 34-in, or l-in. 
conduit, and provide for an easy and accessible method of con- 
duit wiring inside the car. This universal type of shade holder 
is also adapted, without change in its construction, to the many 
types of Crouse-Hinds condulets occasionally preferred by the en- 
gineer in installing his electric wiring. The feature of universally 
adapting a fixture for every requirement in postal car lighting 
should be of immense advantage in car lighting, since it pro- 
vides for future developments in electric lamp manufacture or 
for a change in the standard types and sizes of lamps in use on 
the railway having these fixtures already installed. 


REMOVING SCALE FROM ARCH TUBES 


In some districts where waters that contain heavy scale forming 
salts are used, considerable difficulty is found in removing the 
incrustation from the interior of the arch tubes. Owing to the 
high temperature and the rapid evaporation from this heating 
surface, it is desirable, from the standpoint of safety as well as 
efficiency, to keep it as clean as possible. Because of the bends 


Device for Removing Scale from Arch Tubes. 


in the pipe it is necessary to have a flexible arrangement for a 
cleaner and if the scale is very hard, the ordinary type of cleaner 
is not efficient. A flue cleaner that is especially suited for this 
work has been designed by the Lagonda Manufacturing Com- 
pany, Springfield, Ohio, and is shown in the illustration. It is 
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a turbine cleaner driven by an air or steam motor and has a 
very short head with a flexible tube connection so that it may 
be easily forced through the arch tube and will thoroughly clean 
it of all scale. It will be seen that the head contains revolving 
cutters and that it is connected to the tube by a universal joint. 
By its revolving motion the scale is scraped and chipped from 
the metal. 


NON-KINKING AIR AND STEAM HOSE 


An armored hose that will resist a crushing pressure of from 
300 Ibs. to 800 Ibs. to each four turns of the spiral, depending 
on the size of the hose, and which is especially suited for shop 
air hose and hot water washing out hose in the roundhouse, is 
being made by the H. W. Johns-Manville Co., New York. It con- 
sists of a good grade of durable rubber hose protected against 
injury by a metal armor made in the form of a ribbon with 
crimped edges, forming, when wound, a continuous, interlocking 
flexible spiral, which is said to be practically pressure tight in 
itself. This spiral prevents any pulling strain coming on the 


SNS: 
SGV LMKL 


ash YW Antes > 
SAS 
y | 


ji 
| 


Armored Hose for Air, Steam or Water. 


rubber hose and the armor itself will resist 
an end pull or thrust of over 1,000 Ibs. be- 
fore any stress comes on the lining. It is 
stated that the exterior surface does not 
become hot when used for steam or hot 
water service and that it can be much more 
conveniently handled than a rubber or can- 
vas hose. The arrangement of the armor 
is such that there are no rough edges to 
cut or chafe the inner tube and no spaces 
or cracks between the spirals to permit the 
tube to blow through. It is evident that 
this armor will prevent any sharp bends or 
kinks and furthermore, that its smooth exterior surface will 
allow it to be handled with ease around the shop. The construc- 
tion is such that when the inner tube does finally become worn 
out it can be renewed without the loss of the armored protection. 

A special design of coupling of malleable iron or brass is 
furnished with each length of hose. This, as may seen in the 
illustration, consists of three pieces, one threaded and riveted 
to the armor, the second the threaded connection and the in- 
ternal nipple fitting inside the inner tube, and the third a binding 
nut which holds them together and wedges the nipple tightly 
against the inner walls of the lining. It is recommended that 
when used for washout and other roundhouse work the armor 
should be made of copper instead of steel. 


BRAZILIAN SURVEYS APPROVED.—The president of the state of 
Sao Paulo, Brazil, has signed a decree approving the definite 
surveys of the first section of five miles of the line from Jabo- 
ticabal to Rio Pardo. 


CEMENT IN Russia.—The production of cement in Russia is 
developing rapidly, and new works are springing up and old 
works are extending their plants, notably around St. Peters- 
burg and in the Baltic and South Russian districts. The re- 
sult is that importers are feeling the effect of the home pro- 
duction very keenly. Although the price of the imported ar- 
ticle has been lowered in order to combat Russian competition, 
this measure has so far been unsuccessful—The Engineer. 
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PREST-O-WELDER 


The Prest-O-Lite Company, Indianapolis, Ind., has recently 
placed on the market an oxy-acetylene portable welding outfit 
for general use in repair shops. Storage tanks of 100 cu. ft. 
capacity are furnished for each of the gases used. The whole 
equipment is mounted on a small steel truck as shown in the 
illustration which when fully assembled weighs 300 Ibs. A 
temperature of 6,300 deg. F. may be obtained with this appa- 
ratus, which is considerably more than that required to melt 
any of the commercial metals. The acetylene is stored in a 
cold drawn seamless steel tank, and is dissolved in acetone in 
a porous filling inside the tank. It is fed through a regulating 
valve, which automatically maintains a constant flow of the gas. 
The oxygen is controlled by a regulating valve so that the 
heat of the flame may be maintained at the desired tempera- 
ture. The welding points on the blowpipe are interchangeable, 


Oxy-Acetylene Welding Outfit. 


and easily adapted for different sorts of materials and castings. 
The operation of this device is not difficult, and the ordinary 
workman may soon become proficient in all its uses. Cast 
iron, steel, brass, bronze or aluminum may be welded with it. 


STEEL BOX CAR LADDER 


An all-steel combination side and end ladder which includes 
roof grab irons, and is furnished in its complete form ready for 
bolting to the car, is being made by the Safety Steel Ladder 
Company, 810 Olive street, St. Louis, Mo. This ladder has 
rungs riveted to stiles made of bar steel and is held the proper 
distance from the car side by cast iron spools on the holding 
bolts. It requires no bolts in the roof and those in the sides 
are so spaced as to encounter solid members of the framing, 
eliminating all danger of bolts becoming loose or pulling through 
the siding. At the top, the stiles are bent over and down so that 
the ends rest on the roof or on the side running board in the 
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case of metal roof cars. The end stile of the side ladder is 
carried over and bolted to the extending end of the inside stile 
of the end ladder and in this way it forms the roof grab iron 
for the latter. A rung riveted across the extending stiles forms 
the grab iron for the side ladder. In the case of cars with steel 
roofs, the side running board is formed separately and secured 
only to the ends of the ladder, this fastening being by means 


Combination Side and End Box Car Ladders. 


of three bolts which are sufficient to properly hold it in place 
and do not require any perforation of the roof sheet. With 
wooden roof cars the ends of the stiles simply rest on top of 
the roof and depend on the fastening through the plate for se- 
curity. While the sill steps are not shown as being a part of 
the ladder, in the illustration, they can be so formed if desired. 


SULPHUR AND OXYGEN IN IRON AND STEEL.—A paper on 
this subject, read before the Scotch Branch of the British 
Foundrymen’s Association, by Dr. C. H. Desch, showed, ac- 
cording to The Engineer, that the presence of the sulphur in 
iron was most deleterious to the metal when it existed in the 
form of iron sulphide, which, having a lower melting point 
than the iron, was able to encase the crystals in a very brittle 
mesh-work. With the addition of manganese, however, and 
the formation of a double sulphide iron and manganese, this 
was much less harmful, owing to its higher melting point. 
This property entailed its separation from the metal before 
the iron solidified. In the case of steel too much sulphide pro- 
duced brittleness. The effect of oxygen was to produce oxides 
in steel, it being very infrequently met with in iron. The in- 
clusions found in burnt metal were said to be capable of 
largely increasing the tendency of the metal to corrode rapidly, 
and similar defects were apt to be set up by welding. Silicates 
were also formed, and either alone or in conjunction with the 
sulphides, produced weakness in the metals containing them. 


Proposep New York-New Jersey Bripce.—The length of the 
proposed suspension bridge across the Hudson river at New 
York, would be 8,300 ft., and the estimated cost, $42,000,000. 


The Central Safety Committee of the Chicago € North West- 
ern has awarded the company's “Safety” banner for the best 
record of safety for the year 1912 to the East lowa division. 


The Atchison, Topeka & Santa Fe is planning to build a very 
complete reproduction of the Grand Canyon of Arizona to be 
exhibited at the Panama-Pacific Exposition in San Francisco. 
The reproduction of the canyon will occupy five acres. 


Officers of the Grand Trunk say that the increase in wages 
paid for organized labor for 1912 over 1911 amounts to $750,000, 
and that the increases for other classes of employees will amount 
to very nearly an equal amount; bringing the total wage in- 
creases for the year up to nearly $1,500,000. 


The New York, New Haven & Hartford announces that 
since Mr. Mellen made his ten-thousand-dollar offer, published 
a few months ago, 1,574 automatic train stops have been pre- 
sented to it; and that two of the devices submitted are going to 
be tried. The names of these two are not given, being with- 
held, evidently, for the purpose of breaking the news gently to 
the friends of the other 1,572. 


The Rock Island Lines have purchased a roll of moving pic- 
ture films on fuel economy from the International Railway 
Fuel Association, which is being used in connection with lec- 
tures to the enginemen given by H. Clewer, superintendent of 
locomotive operation, at the principal points on the system. 
Bound proceedings of the 1912 convention of this association 
have also been furnished the master mechanics, road foremen 
of equipment and the supervisors of locomotive operation; and 
copies of D. C. Buell's paper on Fuel Economy, presented be- 
fore the Fuel Association last year, have been distributed 
among the engine crews. The results obtained by Mr. Clewer 
and his staff of supervisors have been very encouraging. 


FIREMEN'S ARBITRATION PROCEEDINGS 


The arbitration of the firemen's wage controversy under the 
Erdman Act commenced at the Waldorf-Astoria hotel, New 
York, Monday, March 10. Under the terms of the act, a de- 
cision must be rendered within 30 days unless both sides agree 
to an extension of time. As the evidence will not be submitted 
in sufficient time to permit a decision being reached in the time 
allowed, the railroads and firemen agreed to an extension on 
March 26. 


MEETINGS AND CONVENTIONS 


General Foremen’s Association—The next convention of the 
International Railway General Foremen's Association will be 
held July 15-18, 1913, and not July 22-25, as announced in the 
March issue of the American Engineer. 


Canadian Railway Club.—TFollowing the examples of several 
other clubs during the past year the subject of safety was dis- 
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cussed at the March meeting. The paper was by N. S. Dunlop, 
claims adjuster, Eastern Lines, Canadian Pacific. It briefly 
pointed out the importance of the “Safety First” movement 
and was largely devoted to reviewing the causes of avoidable 
accidents. 


Central Railway Club.—At the March meeting the report of 
the committee on revision of the M. C. B. rules of interchange 
was presented and discussed. Various recommendations were 
made for minor changes in a large number of the rules. 
These will be referred to a joint committee of all railway clubs, 
which will then report to the Arbitration Committee of the Mas- 
ter Car Builders’ Association. In addition to this report, W. S. 
Sitterly, general car inspector of the Pennsylvania Railroad, 
gave a talk on the proper preparation of repair and defect cards. 


American Society of Mechanical Engineers—Arrangements 
have been perfected for the New York meeting which has been 
planned by the Railway Committee for the evening of April 8, 
when the subject of “Steel Passenger Cars” will be discussed. 
The members of the New York Railroad Club and of the Rail- 
way Club of Pittsburgh have been invited to join with the so- 
ciety on that evening. To allow for a thorough discussion the 
meeting will be opened at 8 o'clock sharp. The following engi- 
neers have consented to prepare ten minute discussions on the 
subjects which have been assigned to them. and about which 
they are particularly well posted. Several of these have already 
been received and are being printed for advance distribution. 
The following subjects will be considered: Introduction to Gen- 
eral Discussion of Steel Passenger Cars, H. H. Vaughan, as- 
sistant to the vice-president, Canadian Pacific; Problems of Stee! 
Car Design, W. F. Kiesel, Jr., assistant mechanical engineer, 
Pennsylvania Railroad; Steel Underframes. J. McE. Ames, 
American Car & Foundry Company; Roof Structure for Steel 
Cars, C. A. Seley, mechanical engineer, Rock Island Lines; Sus- 
pension of Stcel Cars, E. W. Summers, president, Summers 
Steel Car Company; Trucks for Steel Passenger Cars, J. A. 
Pilcher, mechanical engineer, Norfolk & Western; Interior 
Finish for Steel Passenger Cars, Felix Koch, assistant mechanical 
engineer, Pressed Steel Car Company; Painting of Steel Pas- 
senger Cars, C. D. Young. engineer of tests, Pennsylvania Rail- 
road; Provision for Electric Lighting in Steel Passenger Cars, 
H. A. Currie, assistant electrical engineer, New York Central € 
Hudson River; Provision for Electrical Equipment on Steel 
Motor Cars. F. W. Butt, assistant engineer, New York Central 
& Hudson River; Air Brakes for Heavy Steel Passenger Cars, 
A. L. Humphreys, vice-president and general manager, Westing- 
house Air Brake Company; Cast Steel Double Body Bolster, 
Platform and Frames for Steel Cars, C. T. Westlake, chief me- 
chanical engineer, Commenweaith Steel Company; Draft Gears 
for Steel Passenger Cars, S. P. Bush. Buckeye Steel Castings 
Company; Special Ends for Steel Passenger Cars. H. M. Esta- 
brook, president, Barney & Smith Car Company. 


Meeting. Author Secretary. Address. 
Sete Sy Ae eee se e —— c -—— |- —- 2 e ES o EEN E 
Canadian ..... ee| April 8 System as Applied to Shop Repairs of Lo- l 
COMOÍTVES - utero as . H. Kendall...... Jas Powell....... Room 13, Windsor Hotel, Montreal. 

Central ........o. May 9 The Signal Department.................. B. H. Mann......... |H. D. Vought.... 95 Liberty St., New York. 
New England....| April 8 Modern Air Brake Equipment for Steam 

A ae ce a ae weg heed & aes Charles V. Joys..... Wm. E. Cade, Jr. 683 Atlantic Ave., Boston, Mass. 
New York....... April 18 German Railways .........o.oooooomomo... Prof. Wm. Cunning- 

hamo aa H. D. Vought.... 95 Liberty St., New York. 

Pittsburgh . «| April 25 Operating Conditions and the Air Brake.. W. V. Turner...... i}. R. Anderson.. Union Station, Pittsburgh, Pa. 
Richmond eee) April 14 'A Tri hrough the World's School House J. F. Bartlett........ F. O. Robinson.. C. & O. Ry.. Richmond, Va. 
St. Louis........ April 11 The Package Car. .... 0... ccc eee eens . Cavanagh..... >. W. Frauenthal. Urion Station, St. Louis, Mo. 
Western ..... ee April 15 Specifications ....... ccc ccc cee eee eee eens ¡Bruce V. Crandall... ‘Jos. W. Taylor .. 390 Old Colony Bldg., Chicago. 
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New York Railroad Club.—The annual electrical night was 
held on the evening of Friday, March 21; following the usual 
custom there was no paper prepared, but the meeting was 
addressed by several electrical experts on different phases of 
electricity as employed for heavy railroad traction. William 
McClellan reported, as chairman of the committee on this sub- 
ject for the club, and his remarks were practically the keynote 
for the expression of the later speakers. He pointed out that 
the electrical engineers have greatly modified their expectations 
of a number of years ago and have come to the realization that 
there will be no general and complete electrification of steam 
rallways for many years to come. This is due largely to 
financial conditions. At present there is no new steam rail- 
road electrification under way, although there have been sev- 
eral material extensions to the systems already in use. Within 
a short time there will be a considerable amount of new elec- 
trification undertaken. The two principal projects that have 
been settled are 204 miles on the Denver & Rio Grande, and 
440 miles on the Chicago, Milwaukee & St. Paul. It was 
pointed out, however, that in both of these cases electrification 
was in mountain districts where power could be obtained very 
cheap. Mr. McClellan stated that there is no barrier to ex- 
tensive electrification so far as the choice of the system to be 
used or the mechanical and electrical engineering features are 
concerned. It is assured that electric locomotives, trans- 
mission lines, power houses, etc., can be built to satisfy any 
existing condition. It appeared to make comparatively little 
difference in a general way as to which kind of current is 
employed. As an example of the effect of the financial fea- 
tures on the subject, the investigation of the Boston & Albany 
on electrification in the suburban district of Boston, was given, 
where it was conclusively shown that with the same rates of 
fares as at present and with a normal increase in traffic there 
would be a loss of $500,000 a year in this district if the lines 
were to be electrified. E. B. Katte, chief engineer of electric 
traction of the New York Central & Hudson River, reported 
that the extension of the electric division to Croton, N. Y., 
was proceeding rapidly and that the suburban motor car trains 
were now being operated to that terminal. Within the next 
year all passenger trains will be operated electrically as far as 
Harmon, N. Y. The reliability of the electrical equipment was 
mentioned, and it was stated that locomotives operate on an 
average of 4,500 miles for each electrical attention, and the 
motor cars run 11,000 miles for each electrical attention. The 
cost of repairs to locomotives was reported as 3% cents a loco- 
motive mile, and the motor cars as 1.8 cents a car mile. Other speak- 
ers included Frank J. Sprague, J. Mailleux and Frank Hedley. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Air Brake Assocration.—F. M. Nellis, 53 State St., 
Convention, May 6-9, 1913, St. Louis, Mo. 
AMERICAN RaiLway Master Mecnanics’ Assoc.—J. W. Tay'or, Old Colony 

building, Chicago. Convention, June 11-13, 1913, Atl: ntic City, N. J 

AMERICAN Railway Toot ForeMen’s Assocration.—A. R. J] avis, Central of 
Georgia, Macon, Ga. Convention, July 22-25, 1913, Chicago, Ill. 

AMERICAN SOCIETY FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Annual convent'on, June, 1913. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, Dı cember 3-6, Engi- 
neering Societies’ Building, New York. Railroad session, Thursday 
morning, December 5. 

Car Foremen’s Association oF Cuicaco.—Aaron K'ine, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL RaiLwaY FueL Assocration.—C. G. Hall, McCormick build- 
ing, Chicago. Convention, May, 1913, Chicago. 

INTERNATIONAL RAILWAY GENERAL ForEMEN’S Assocation.. William Hall, 
829 W. Broadway, Winona, Minn. Convention, July 15-18, 1913, 
Chicago, Ill. 

INTERNATIONAL RAILROAD MASTER BLACKSMITH’S Association.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913. Richmond, Va. 

Master Boiner Makers’ Assocration.—Harry D. Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 

Master Car Burtpers’ Assoctation.—]. W. Taylor, Old Colonv building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 
Master Car AND Locomotive Partnters’ Assoc. or U. S. AND CANADA.—A. 
P. Dane, B. & M., Reading, Mass. Convention, Sept 9-12, 

Ottawa, Can. 

RAILWavy StorREKEEPERS’ AssociaTION.—T. P. Murphy, Rox C., Collinwood. 

Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, JI. 


Boston, Mass. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall gread y 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


L. A. RicHARDsSON, master mechanic of the Rock Island Lines 
at Chicago, has been appointed mechanical superintendent of the 
third district at El Reno, Okla., succeeding C. M. Taylor, trans- 
ferred. 


C. M. Tay tor, mechanical superintendent of the third district 
of the Rock Island Lines, at El Reno, Okla., has been appointed 
mechanical superintendent of the second district. at Topeka, Kan., 
succeeding S. W. Mullinix, transferred. 


G. W. SEIDEL, superintendent of shops of the Chicago, Rock 
Island & Pacific at Silvis, Ill, has been appointed superintend- 
ent of motive power of the Minneapolis & St. Louis, with head- 
quarters at Minneapolis, Minn., succeeding C. E. Gossett, gen- 
eral master mechanic, deceased. 


GeorGE McCormick, whose appointment as assistant general 
manager (mechanical) of the Sunset-Central Lines of the 
Southern Pacitic, with headquarters at Houston, Tex., was an- 
nounced in the March 
issue of the American 
Engineer, was born July 
15, 1872, at Columbus, 
Colorado county, Tex. 
He was graduated from 
the Agricultural and 
Mechanical College at 
ryan, Tex., with the 
degree of Mechanical 
Engineer, in 1891. He 
began railway work in 
1891 as apprentice in the 
shops of the Galveston, 
Harrisburg & San An- 
tonio at Houston, Tex. 
In a short time he was 
transferred to San An- 
tonio, Tex., as drafts- 
man, returning to Hous- 
ton in 1895 as chief 
draftsman. He was ap- 
pointed mechanical engi- 
neer in 1900, where he remained until December 20, 1911, when 
he went to El Paso, Tex., as assistant superintendent of the 
El Paso division. He held the latter position until his appoint- 
ment on February 17 as assistant general manager (mechanical) 
of all the Sunset-Central Lines. 


George McCormick. 


NicHoLas LUKE SMITHAN, whose appointment as assistant 
superintendent of motive power of the Missouri, Kansas & Texas 
Railway of Texas, with headquarters at Denison, Tex., was an- 
nounced in the March issue of the American Engineer, was born 
in December, 1862, at Cornwall, England. He was educated in 
the public schools of Hazleton, Pa., and began railway work 
in 1877 as boilermaker apprentice with the Lehigh Valley. In 
the latter part of 1881 he went with the Colorado Iron Works 
at Denver, Colo., as boilermaker, remaining there a year, and 
then until the latter part of 1883 was with the Denver & South 
Fark Railway as boilermaker. From that time until December, 
1884, he was employed by the Denver € Rio Grande in a sim- 
ilar capacity, leaving to go to the Houston & Texas Central 
at Houston, Tex. In March, 1885, he was transferred to Wal- 
nut Springs, Tex., as general foreman in charge of boiler work, 
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He was made general foreman of the Texas Midland at Ter- 
rell, Tex., in 1893, and two years later was promoted to master 
mechanic, resigning in January, 1901, to become master mechanic 
of the Texas Central at Walnut Springs, Tex. He then returned 
to the Texas Midland as master mechanic, and nine months later 
again entered the service of the Texas Central as master me- 
chanic, which position he held until his recent appointment as 
assistant superintendent of motive power. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


T. S. UNperwoop, general foreman of the St. Louis € San 
Francisco, at Monett, Mo., has been appointed master mechanic, 
at Paris, Tex. 


H. W. CuLver has been appointed road foreman of engines of 
the Canadian Northern, at Winnipeg, Man., succeeding J. A. 
Carroll, transferred. 


J. C. Ruopes, road foreman of equipment at Trenton, Mo., has 
been appointed master mechanic of the Dakota division of the 
Chicago, Rock Island & Pacific, with headquarters at Esther- 
ville, la. 


N. C. BETTENBERG, locomotive foreman of the Great Northern 
at St. Paul, Minn., has been appointed master mechanic, with 
headquarters at Crookston, Minn., succeeding J. W. Smith, trans- 
ferred to Duluth, Minn. 


G. W. WHITELEY, district master mechanic of the Canadian Pa- 
cific, at Moose Jaw, Sask., has been appointed master mechanic 
of the Alberta division, with headquarters at Calgary, Alta., suc- 
ceeding A. T. Shortt, promoted. 


E. J. Harris, master mechanic of the Kansas City Terminal 
division at Armourdale, Kan., has been appointed master me- 
chanic of the Missouri division of the Chicago, Rock Island & 
Pacific, with headquarters at Trenton, Mo. 


R. L. STEWART, master mechanic of the Missouri division of 
the Chicago, Rock Island & Pacific at Trenton, Mo., has been 
appointed master mechanic of the Chicago Terminal and Illinois 
divisions, with headquarters at Chicago, in place of L. A. Rich- 
ardson, promoted. 


R. Q. PRENDERGAST, whose appoinment as master mechanic of 
the Indianapolis division of the Cincinnati, Hamilton & Dayton, 
with headquarters at Indianapolis, Ind., was announced in the 
March issue of the American Engineer, began railway work as 
a machinist apprentice with the Baltimore & Ohio at Benwood, 
W. Va. After completing his apprenticeship he was made fore- 
man at Cameron, W. Va., and subsequently was transferred to 
several of the large shups on the Baltimore & Ohio system, in- 
cluding the position of erecting shop foreman of the Mt. Clare 
shops. He left the Baltimore & Ohio to go to the Cumberland 
Valley at Chambersburg, Pa., and later became general foreman 
of the Delaware € Hudson at Carbondale, Pa. He resigned 
about five years ago to accept the position of master mechanic 
of the Denver & Rio Grande, at Pueblo, Colo., which he held 
until his recent appointment. 


CAR DEPARTMENT 
R. J. Bannon has been appointed car foreman of the Louisiana 
division of the Chicago, Rock Island € Pacific, at El Dorado, 
Ark. 


A. R. Jay has been appointed foreman of the heavy repair 
yard of the Pennsylvania Lines West of Pittsburgh, at Conway, 
Pa., succeeding Charles Buss, transferred. 


CharLes Buss. foreman of the heavy repair yard of the Penn- 
sylvania Lines West of Pittsburgh, at Conway, Pa., has been 
transferred to Allegheny as foreman of freight car builders. 
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SHOP AND ENGINE HOUSE 


C. Baker has been appointed locomotive foreman of the 
Canadian Pacific at Outlook, Sask. 


Rosert F. BrumBAaCcH has been appointed foreman of the 
Houston & Texas Central at Hearne, Tex. 


A. E. Bennett has been appointed locomotive foreman of 
the Canadian Pacific at Grand Forks, B. C. 


Thomas Gorpon has been appointed roundhouse foreman of 
the Rock Island Lines at Valley Junction, la. | 


C. W. Warcur has been appointed night roundhouse foreman 
of the Rock Island Lines, at Rock Island, Ill. 


L. FENSTUMAKER has been appointed foreman of the boiler shop 
of the Erie railroad, at Galion, Ohio, succeeding John Meyers. 


M. L. Crawrorp, general foreman of the St. Louis & San Fran- 
cisco, at Fort Smith, Ark.. has been transferred to Monett, Mo. 


W. G. Rep has been appointed general foreman of the Globe 
shops of the Arizona Eastern, succeeding Max Fiedler, pro- 
moted. 


C. J. Drury has been appointed general foreman of the St. 
Louis & San Francisco at Fort Smith, Ark., succeeding M. L. 
Crawford, transferred. 


F. CLark has been appointed locomotive foreman of the 
Canadian Northern, at Radville, Sask., succeeding R. H. Mann, 
assigned to other duties. 


H. D. Van Valın has been appointed foreman of the loco- 
motive department of the Chicago, Rock Island & Pacific, at 
Forty-seventh street, Chicago, Ill. 


A. T. SHORTT, master mechanic oś the Alberta division of the 
Canadian Pacific, at Calgary, Alta., has been appointed super- 
intendent of the Ogden shops, Calgary. 


H. B. Minnick has been appointed assistant machine shop 
foreman of the Lake Shore & Michigan Southern, at Collin- 
wood, Ohio, succeeding W. C. Cruwell, promoted. 


W. C. CRUWELL, assistant machine shop foreman of the Lake 
Shore € Michigan Southern, at Collinwood, Ohio, has been 
appointed machine shop foreman, succeeding I. C. Newmarch, 
promoted. 


S. W. MuLLINIx, mechanical superintendent of the second dis- 
trict of the Rock Island Lines, at Topeka, Kan., has been ap- 
pointed superintendent of shops at Silvis, Ill., succeeding G. W. 
Scidel, resigned. 


R. H. Montcomery, general foreman of the locomotive shops 
of the Lake Shore & Michigan Southern, at Collinwood, Ohio, 
has been appointed superintendent of shops, succeeding B. F. 
Kuhn, promoted. 


I. C. NewMarcH, machine shop foreman of the Lake Shore 
& Michigan Southern, at Collinwood, Ohio, has been appointed 
general foreman of the locomotive shops, succeeding R. H. 
Montgomery, promoted. 


PURCHASING AND STOREKEEPING 


A. F. McCoor, chief clerk to the purchasing agent of the St. 
Louis € San Francisco at St. Louis, Mo., has been appointed 
assistant purchasing agent of the south Texas and Louisiana 
lines, with headquarters at Houston, Tex., succeeding J. L. 
White, resigned. 


E. B. DaILey, assistant mechanical engineer of the Union Pa- 
cific at Omaha, Neb., and H. B. Henry, who has been in the 
ofhice of the director of maintenance and operation of the Harri- 
man Lines at New York, have been appointed assistants to the 
director of purchases of the Southern Pacithhe Company, both 
with offices at New York. 
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NEW SHOPS 


CANADIAN Paciric.—A concrete machine shop will be built at 
McAdam Junction, N. B. 


LouisviLLeE € NASHVILLE.—Plans are being prepared for re- 
pair shops at Lexington, Ky. 


GuLr, Cotorapo & Santa Fe.—It is planned to enlarge the 
capacity of the roundhouse at Slaton, Tex. 


Orecon SuHort Line.—This company is said to be planning 
the erection of a large addition to its shops at Ogden, Utah. 


DuLuTH, SouTH SHORE & ATLANTIC.—This company is pre- 
paring to build a new 15-stall roundhouse at Marquette, Mich. 


GRAND TRUNK.—It is reported that a new roundhouse and 
shops will be erected at Hamilton, Ont. This item is not con- 
firmed. 


Cuicaco, Rock IsLanD & Paciric—This company has an- 
nounced that appropriations have been made for the enlargement 
of its shops at Fairbury, Neb. 


Cuicaco, Rock IsLanD € Paciric.—This company will spend 
$500,000 this year, it is said, building new terminals, shops and 
roundhotses at St. Paul, Minn. 


MissourI, OKLAHOMA & GuLF.—This company has let contracts 
for the erection of new shops and other improvements at Mus- 
kogee, Okla., to cost about $250,000. 


MissourI € NortH ARKANSAS.—This company will con- 
struct general shops and terminals at Harrison, Ark., ai a cost 
of $125,000, and a roundhouse at Heber Springs, Ark. 


LAKE SHORE € MICHIGAN SOUTHERN.—Land has been pur- 
chased at Ashtabula, Ohio, on which repair shops will be built 
for steel cars. The plant and land will cost about $1,000,000. 


Texas € New OrLeans.—Work has been started on the con- 
struction of a new blacksmith and boiler shop building of re- 
inforced concrete construction, 314 ft. x 120 ft., at Houston, 
Tex. 


BUFFALO, ROCHESTER & PirTsBURGH.—Changes are to be made 
at the shops at Du Bois, Pa., which will double their present 
capacity. A building, 35 ft. x 70 ft., for the reclaiming of scrap, 
will be erected and a steel car shop, 192 ft. x 400 ft. is under 
consideration. 


FueL OiL 1n RouMaANIa.—A few locomotives were converted 
into oil burners as long ago as 1887. In 1911, out of a total 
of 595 locomotives, 499 used oil for fuel. About five-eighths 
of the fuel is petroleum, one-eighth is coal from Cardiff and 
Westphalia, more than a seventh lignite, and one-tenth wood.— 
The Engineer. 


ARGENTINE RAILWAY CONCESSIONS.—The Argentine Director 
General of Railways is drafting a bill dealing with the conditions 
to be fulfilled by applicants for railway concessions. The object 
is to put a stop to acquiring concessions which will never be 
carried out and are obtained for speculative purposes, either by 
endeavoring to sell to an existing railway company whose zone 
has been invaded or for land speculation. 


Law AGAINST STEALING FROM CARS.—One of the measures re- 
cently passed by Congress makes it a felony to break the seal of 
a railroad car containing interstate or foreign shipments of 
freight, express, or baggage, or to enter such a car with intent 
to steal, or to steal, conceal, or by fraud or deception obtain from 
any railroad car, station house, depot or platform any goods or 
chattels which are part of an interstate or foreign shipment of 
freight, express, or baggage. 
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SUPPLY TRADE NOTES 


Edgar N. Easton is now associated with the railroad sales de- 
partment of Joseph T. Ryerson & Son, with headquarters at 
New Haven, Conn. 


R. C. Fraser, representative of the Buffalo Brake Beam Com- 
pany, has been made vice-president of the company, with head- 
quarters at 30 Pine street, New York. 


C. J. Morrison has resigned his position with Suffern & Son, 
and with others has organized Froggatt, Morrison & Company, 
149 Broadway, New York, efficiency engineers. 


The Kerr Turbine Company, Wellsville, N. Y., manufacturers 
of the Economy steam turbine, have appointed F. A. Mazzur 
& Co., 141 Milk street, Boston, as their New England repre- 
sentatives. 


John H. Craigie, formerly with the mechanical department 
of the Boston & Maine, is now associated with the railroad 
sales department of Joseph T. Ryerson & Son, with head- 
quarters at Boston, Mass. 


Abram Lucas, general foreman of the locomotive department 
of the Chicago, Milwaukee & St. Paul, with office at Milwaukee, 
Wis., has resigned to go to the Jacobs-Shupert U. S. Fire Box 
Company, Coatesville, Pa., with office at Chicago. 


H. F. Batt has been elected president of the Economy De- 
vices Corporation, 30 Church street, New York, which has 
taken over the business of the Radial Buffer Company, the 
the latter company hav- 
ing been dissolved. 
Among the devices which 
will be marketed by the 
new company is the 
radial engine and tender 
buffer which was de- 
scribed in the September, 
1912, American Engineer, 
page 489. Mr. Ball en- 
tered the service of the 
Pennsylvania Railroad as 
an apprentice at Al- 
toona, Pa., in _ 1884. 
Four years later he en- 
tered the drafting room 
at Altoona, and in 1890 
was appointed chief 
draftsman of the car de- 
partment of the Lake 
Shore & Michigan 
Southern. Two years 
s later he was placed in 
charge of the car shops at Cleveland, as general foreman, and 
in 1894 was appointed general car inspector. Five years later 
he was made mechanical engineer of the Lake Shore, which 
position he held until his promotion to the position of super- 
intendent of motive power in February, 1902. In 1906 he left 
the Lake Shore to accept the vice-presidency of the American 
Locomotive Automobile Company; a few months later his 
jurisdiction was extended over the American Locomotive Com- 
pany, as vice-president of engineering. In December, 1912, he 
left the American Locomotive Company to open an office as a 
special consulting engineer. Mr. Ball was president of the 
Central Railway Club in 1900, and of the American Railway 
Master Mechanics Association in 1905-6. 


The Pedrick Tool & Machine Company, 3640 N. Lawrence 
street, Philadelphia, Pa., has been formed by A. D. Pedrick 
and H. A. Pedrick, who have recently resigned from the firm 
of H. B. Underwood & Co. The new company will make and 


H. F. Ball. 
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sell the Pedrick portable tools, including cylinder boring bars, 
cylinder and dome facers, crank pin turning machines, driving 
box planer tools, pipe benders, milling machines, radius planing 
attachments, and valve seat rotary planers. D. W. Pedrick has 
also resigned from H. B. Underwood & Co. 


Burton W. Mudge & Co., Chicago, have been made agents for 
the Industrial Works, Bay City, Mich. This company will handle 
the products of the Industrial Works, including wrecking, loco- 
motive and freight station cranes, pile drivers, transfer tables 
and grab buckets. 


H. B. Underwood & Company, Philadelphia, Pa. have an- 
nounced a change in partnership, Morris G. Condon having pur- 
chased his partners’ interests. There are now associated with 
him in the company David C. Hitchner, Hiram D. Griffith and 
Charles O. Ralph. 


The Meeker Grip Nut Company, 1170 Broadway, New York, 
has just been formed to make and sell Meeker grip nuts. The 
officers of the company are as follows: President, Fred J. Lan- 
caster; vice-president, Walter Schulze; and secretary and treas- 
urer, Samuel G. Meeker. George Owens has been made man- 
ager of the sales department. 


GEORGE M. BASFORD 


George M. Basford, assistant to the president of the Amer- 
ican Locomotive Company, has resigned to accept a position as 
chief engineer of the railroad department of Joseph T. Ryerson 
& Son, Chicago, with headquarters at 30 Church street, New 
York. Mr. Basford was graduated from the Massachusetts In- 
stitute of Technology in 1889. Directly afterwards he entered 
the Charlestown shops of 
the Boston & Maine, later 
going to the Chicago, 
Burlington & Quincy as 
a draftsman at Aurora, 
Ill. From there he went 
to Omaha, Neb., to take 
a position in the motive 
power department of the 
Union Pacific, and was 
also for some time con- 
nected with the test de- 
partment of that road. 
Leaving the motive 
power department serv- 
ice he became signal en- 
gineer of the Chicago, 
Milwaukee & St. Paul, 
after which he was su- 
perintendent of construc- 
tion of the Johnson Rail- 
way Signal Company, 
was for a short time 
with the Union Switch & Signal Company, and was signal engi- 
neer of the Hall Signal Company. In 1895 he left signal work 
to become mechanical department editor of the Railway & En- 
gineering Review, and in 1897 was made editor of the 4mer- 
scan Engineer & Railroad Journal. In September, 1505, he ac- 
cepted a position with the American Locomotive Company as 
assistant to the president, which position he now leaves to 
enter the service of the Ryerson company. 

For a number of years, 1897 to 1905, Mr. Basford was editor 
of this journal, and it is with great pleasure that we reproduce 
the following account of his past work, which appeared in the 
Railway Age Gazette of March 14, 1913: 

“Mr. Basford is the father of the Railway Signal Association. 
Shortly after taking up editorial work in Chicago he called 
together a number of those interested in signaling, to consider 
the formation of a Railway Signaling Club, which later de- 


George M. Basford. 
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veloped into the national association. For the first two years, 
1895 and 1896, he was secretary-treasurer of the organization 
and a most active factor in its upbuilding. 

“Few men associated with the railway interests can number 
so many friends—real friends—as can Mr. Basford. And this 
he richly deserves, for he has been untiring in aiding others, 
either with advice or by helping them to better their condi- 
tion. He has an unerring engineering instinct, which enables 
him to discard those things which are superficial and quicklv 
get at the heart of a problem. It was this instinct, coupled 
with an extensive experience, and with his splendid character 
which made him such a power as an editor—for many years 
the American Engineer was informally designated as “Basford's 
paper,” and still is by some, although it is seven and a half 
years since he left it. And when we recall that for a con- 
siderable part of his eight or nine years’ work on that paper 
he had no editorial assistant, no stenographer, and that the 
office was not equipped with a telephone, we marvel at the 
powerful influence he was able to exert through its pages in 
securing a more fitting recognition of the real importance of 
the motive power department in the railway organization. 

“In the fall of 1903 Mr. Basford was in receipt of a signal 
honor, the like of which has never been conferred upon a mar 
in the railway or railway supply field before or since. In a 
quiet way fifty-eight of the railway and railway supply men 
who were known to be close personal friends of Mr. Basford’s, 
joined together and presented him with a volume of personal 
letters expressing their appreciation of him, and accompanied 
by a substantial check to defray the expenses of a trip abroad. 
The following is taken from an informal presentation address 
made by W. S. Morris, who was then with the Erie Railroad: 
‘The gentlemen around you are not only your personal friends, 
but they are here to represent a host of admirers, whom you 
can with pride claim also as friends. We are here to tender 
not only our admiration of the efforts God hàs infused within 
your character and ambition, but to thank you in behalf of 
the many who have been instructed and benefited by your in- 
dustry and faithfulness to the science through which we all 
claim kin to one another. In all probabilities this is the first 
time in the history of this generation, at least, that one has 
been so honored by the mechanical fraternity of this country, 
and we assure you it is extended with every thought of true 
manliness and absolute worthiness on the part of him to whom 
these words are addressed. To be plain, Mr. Basford, your 
friends feel that you have well earned some token of recog- 
nition at their hands, and we beg that you will accept this 
volume, which contains the sentiment, individually, of those 
whom the gentlemen here present have the honor to represent, 
and this, which is intended to give you a much needed rest in 
the way of an extended trip to Europe; and, also, although per- 
haps selfishly, we hope you may find some time to tell us of 
your travels and give some hints of interest which may be 
found on the other side.’ 

“Mr. Basford is widely known because of the impetus he gave 
to the development of the movement for educating and train- 
ing apprentices and workmen, for he had a keen realization of 
the fact that the most vital problem confronting the railways 
is that of men. In 1905, after he had given several years of 
careful study to the situation he presented a paper before the 
Railway Master Mechanics’ Association on ‘The Technical 
Education of Railroad Employees—The Men of the Future.’ 
The principles which he outlined in this paper attracted wide 
attention, not only in the railroad field but in the industrial 
world as well, and were taken as the foundation of such modern 
apprenticeship systems as those on the New York Central 
Lines and the Atchison, Topeka & Santa Fe. And it may be 
said at this date, almost eight years after the presentation of 
the paper, that apprenticeship systems on the railways have 
proved successful-in so far as they have followed the funda- 
mental principles laid down in Mr. Basford’s address. The 
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preparation of this paper might well be studied by young men 
who are ambitious to make their efforts felt in the railway field, 
and it affords a marked contrast to some of the papers and 
reports which are often presented before railway clubs and 
technical associations. It was the result of years of study ol 
conditions on the railroads in this country and a practical 
experience in mechanical department work. Foreign methods 
had been carefully looked over on his trip abroad and then 
the whole scheme was carefully planned and outlined. The 
paper was then drafted roughly and was rewritten and re- 
written until every sentence was carefully rounded out and 
every superfluous word removed, so that the thought was clear 
and forceful throughout. It was then submitted for criticism 
to a number of leading railway officers and industrial managers, 
and their comments were carefully considered in its revision, 
although it may truthfully be said that such revision as was 
made was very slight indeed. And dominating it all was a 
broad spirit of fellowship for his fellow man, which is so char- 
acteristic of Mr. Basford. It is little wonder that it marked 
the real corner-stone of railway apprenticeship education in 
this country, and it is to be regretted that more railroads have 
not adopted and lived up to its spirit. 

“It would be hard to comment intelligently upon Mr. Bas- 
ford’s work as assistant to the president of the American 
Locomotive Company, for necessarily a large part of it was in 
special assignments and would be very little known outside of 
the officers of the company. Of one definite duty, however, 
which was assigned to him during the entire time of his asso- 
ciation with that company we may speak authoritatively, and 
that is the matter of publicity. Many years ago when an ed- 
itor Mr. Basford said that the day would come when the ad- 
vertising pages of the railway technical papers would be read 
first, for the advertiser when he awakened to the real possi- 
bilities of advertising would have a distinct advantage over 
the editors, because he could display his data to so much bet- 
ter advantage, not being tied down to the standards of typog- 
raphy that the editor must observe; and to Mr. Basford be- 
longs the honor of being the first to consistently make such 
use of the advertising pages as to secure the close attention 
of railway officers and indeed to make many of them tear out 
and preserve the ads. of his company, so valuable was the in- 
formation presented therein. Most of our readers are familiar 
with this work. The campaign was carefully planned and de- 
veloped, just ds the editor of a paper would plan and develop 
his editorial policy, and was based upon supplying to the rail- 
ways information which they greatly needed, and presented in 
such a way as to make railway men read it and feel its force- 
fulness. This feature, which was quickly observed by other 
companies, is being adopted by many of them and has brought 
about a new era of publicity in the railway field. 

“During the winter of 1908-9 while the Railway Business 
Association was in its early stages of development an arrange- 
ment was made with the American Locomotive Company where- 
by Mr. Basford gave part of his time to the work of that 
association. That his efforts were fruitful is indicated by the 
following paragraph in a letter written by George A. Post, 
president of the association (a copy of which Mr. Post has kindly 
furnished us) when it became necessary for Mr. Basford to 
withdraw from active personal participation in the work, be- 
cause of the pressing demands of his duties with the American 
Locomotive Company: ‘Whatever may be the ultimate verdict 
as to the usefulness and necessity for this association, there 
can be but one judgment of what you did in an emergent situ- 
ation, when vou brought to it the vigor of your push and in- 
dustry, the good cheer of vour persuasive personality and the 
impetus of your alert and fecund mentality. To work with you 
has been an unalloyed pleasure; to confer with you has been to 
draw inspiration, and to part with your services is a distinct 
loss which I shall constantly deplore. If, in carrying the bur- 
dens developing upon me in this work, no other dividend of the 
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like were mine than that afforded by the opportunity to feel 
that I am heart-hitched to George Basford thereby, I shall al- 
ways feel that the Railway Business Association did a splen- 
did thing for me.’ 

“Mr. Basford’s hobby has always been the locomotive, and his 
efforts in its development were recently summed up by one 
of his friends as follows: ‘He has persistently striven to im- 
press upon every one connected with the work, both through 
his paper and through his personal contact, with a possibility 
of improving locomotive practice by rational and progressive 
engineering methods, and is largely responsible for the im- 
provement that has taken place not only in the general dc- 
sign of the locomotive, but also in the improvement in the 
construction of its various parts which has so largely increased 
its efficiency and economy in operation. The care which Mr. 
Basford took in carrying cut the experiments on locomotive 
front ends and nozzles, which led to the completion of these 
experiments by the Master Mechanics’ Association, 1s only 
one example of his endeavors to place the design of the loco- 
motive on a thoroughly sound foundation. The success of 
these experiments was no doubt a strong factor in the adoption 
of the locomotive testing plant, and the knowledge we now 
possess as to what engines are actually doing. and what re- 
sults can be obtained from them. Not only in locomotive de- 
sign, but in shop practice and road work generally, Mr. Bas- 
ford has energetically encouraged his friends and acquaintances, 
including all the important mechanical men in the country, to 
continually improve their results. I do not think you will 
make any mistake in crediting him with a large share of the 
development in the last fifteen years.’ 

“Possibly this sketch might well be closed with the following 
brief summation of his personality by another one of his 
friends: ‘He has a clear conception of mechanical and oper- 
ating needs. A way of keeping himself in the background 
and furnishing his numerous friends with gopd ideas from his 
generous store. Taking great pleasure in the advancement 
of young men and helpful to all with whom he comes in 
contact.’ ” 


The Equipment Improvement Company, 30 Church street, 
New York, has been organized to handle the Markel devices for 
locomotives and the Perfection door stop. The directors of 
the company are as follows: Alexander Turner, Bronze Metal 
Company; New York; R. H. Weatherly, Pilliod Company, New 
York; Le Grand Parish, American Arch Company, New York; 
F. H. Clark, Watson-Stillman Company, Ampere, N. J.; T. H. 
Hopkirk, American Steel Foundries, New York; T. Rumney, 
formerly assistant second vice-president of the Chicago, Rock 
Island & Pacific; and P. H. Ferguson, Pittsburgh Steel Products 
Company, Pittsburgh, Pa. The officers are as follows: Presi- 
dent, F. H. Clark; vice-president, W. E. Weatherly; and secre- 
tary-treasurer, R. H. Weatherly. In the near future the com- 
pany will handle other devices in addition to those mentioned 


above. 


W. H. Foster has resigned as master mechanic of the Hudson 
division of the New York Central & Hudson River, to accept a 
position with the Ashton Valve Company, as representative in 
the railroad department, with headquarters in New. York. Mr. 
Foster was born June 29, 1873, and entered railway service in 
June, 1889. After considerable experience in shop work, and as 
fireman and locomotive engineer, he became air brake instructor 
for the American Magazine Company, and later became con- 
nected in the same capacity with the International Correspond- 
ence Schools. In February, 1602, he was appointed supervisor 
of air brakes for the New York Central, and in 1907 his juris- 
diction wes cxtended over the Boston & Albany, which placed 
him in charge of air brake instruction on all divisions of the 
New York Central lines east of Buffalo. On January 1, 1908. 
he was promoted to master mechanic. 
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Since the American Engineer has been en- 
larged and combined with the Shop Sec- 
tion of the Ratlway Age Gazette, it has 
been the practice to furnish the subscribers 
in America with copies of the eight Daily Railway Age Gazettes, 
issued during the Master Mechanics’ and Master Car Builders’ 
conventions during June. This has obviated the necessity of 
publishing a report of these conventions in the July number of 
the dmerican Engineer. It was felt that the foreign subscribers 
to the American Engineer would not be specially interested in 
the Dailies and because of the additional expense involved they 
were not sent to them last year. It is the purpose to follow the 
same practice this year, although we shall be glad to furnish the 
Dailies to any of the foreign subscribers that express a desire 
to have them. 


June Dailies 
for Foreign 
Subscribers 


In most locomotives of the Mallet articu- 


Ea st lated type, it is desired to have the same 
ompoun amount of power delivered to both groups 
Cylinders 


of wheels, and great care is given to so 
distribute the weight that the amount on each group will be 
the same. Long experience with two-cylinder compound en- 
gines has settled approximately the correct ratio of the area 
of the high to the low pressure cylinders. The same basis has 
been used for Mallet locomotives and a ratio from 2.4 to 2.5 has 
been accepted as good practice. In cases, however, where 
there are different numbers of drivers in the two groups, as 
has occurred on a few designs in this country, the designer is 
in a practically unknown and uncharted region. Furthermore 
it is sometimes possible to obtain a much more satisfactory de- 
sign if an unequal distribution of weight on the two groups 
is allowed, even if there are the same number of wheels in each. 

The first discussion of this interesting and important phase 
of the design of the Mallet locomotive to appear, in this coun- 
try at least, is given on page 237 of this issue, under the head- 
ing of “Distribution of Power in Mallets,” by Paul Weeks. 
Mr. Weeks has studied this subject most thoroughly, and has 
had an opportunity to experiment and prove the correctness of 
his contentions in practice. He points out exactly how the 
correct proportion of cylinders can be obtained under any con- 
dition of weight distribution and develops a new formula for 
giving the tractive effort of Mallet compound locomotives which 
is applicable to all cylinder proportions. 


Water An interesting detail in connection with 


Gl the Lake Shore € Michigan Southern 
ee Mikados, which are described elsewhere in 
Shields this issue, is the water glass shield. Ac- 


cording to the report of the chief inspector of locomotive boil- 
ers for the year ending June 30, 1912, there were 165 accidents 
because of burst water glasses, resulting in one fatality and 168 
injuries; there were also eight accidents because of defective 
water glass cocks and appurtenances. The accidents charge- 
able to the burst water glasses may be divided into two gen- 
eral classes—flying glass, and those due to scalding from the 
escaping steam and hot water. A shield made of wire netting 
—and these have been extensively used in the past—will not 
stop the finer particles of flying glass unless the mesh is very 
fine, in which case it is difficult and almost impossible to see 
the water level in the glass. Moreover the wire netting shields 
do not protect the enginemen from injury from the escaping 
steam and hot water. For this reason the government author- 
ities have discouraged its use. l 

A general type of shield, which has met with much favor, 
has been that with a case fitted with slabs of heavy glass, ar- 
ranged so that the water glass may be observed through them 
by either the engineer or fireman from the positions usually oc- 
cupied by them in their work. There are several classes of this 
type of shield. An objection to some of the earlier forms was 
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that although injuries due to flying glass were eliminated, the 
shields were open at the bottom so that the escaping hot water 
would scald the firemen when in the act of shutting off the 
lower water glass cock. To remedy this difficulty the shields 
were closed at the bottom and opened at the back, so that the 
escaping water would be deflected against the boiler head. 
These are more satisfactory, but where the holes for the es- 
caping water are not made sufficiently large the pressure due 
to the bursting of the tubular glass causes the heavy glass in 
the shield to break or crack. The new shield on the Lake 
Shore overcomes these difficulties by providing a discharge pipe 
to carry the water downward out of the cab and is of a suf- 
ficient size to prevent any possibility of the heavy glass in the 
shield being broken when the tubular glass bursts. 


A 24 in. diameter cylinder requires a mean 


Larger t 
L é ; effective pressure equal to about & per 
oromouye cent. of that required by a 22 in. diameter 
Cylinders cylinder when giving the same horse power 


at the same speed. A 23 in. diameter cylinder requires 92 
per cent. of the mean effective pressure of the 22 in. diameter 
cylinder for the same horse power. In other words, a loco- 
motive having 24 in. diameter cylinders will deliver the same 
horse power or tractive effort with a considerably shorter cut- 
off than the 22 in. diameter cylinder provided the port areas 
are of sufficient size to keep up the admission pressure equally 
well in both cases. Economy in steam consumption on the basis 
of pounds of steam per indicated horse power per hour, will in- 
crease proportionally to the point of cut-off, other things being 
equal. The shorter the cut-off the greater the economy. 
When using saturated steam a larger cylinder than actually 
necessary for the power is not advisable, as the increase in 
the condensing effect from its larger surface will largely over- 
come the gain made by the shorter cut-off and the longer ex- 
pansion. On the other hand, with superheated steam this 
difficulty does not appear and there is no objection to using 
the larger cylinders if the clearance and weight limits will 
permit it. It has been found that with low speeds at very long 
cut-off there is no gain by superheating, and the indications are 
that the value of superheated steam increases with the shorten- 
ing of the cut-off, although probably not at the same rate. All 
of these conditions point toward the advantage of using larger 
cylinders than have been considered proper heretofore. Another 
feature that should not be overlooked is the fact that less steam 
per stroke may permit the use of a smaller valve, and a smaller 
valve usually means a lighter one. An objection that immedi- 
ately arises to the suggestion of increasing the size of the cylin- 
ders is the fact that it will make the engine slip more easily at 
starting, and this of course is true. Slipping, however, depends 
on both the admission pressure and the point of cut-off in the 
cylinder, and any troubles of this kind may be easily overcome 
by a partial opening of the throttle, thus reducing the admission 
pressure, or by shortening the cut-off somewhat. The former 
is probably the better practice. In starting an amount of power 
less than that required to slip the drivers must be used, and this 
power may be obtained as well from a large cylinder as from 
a smaller one. 


The new 2-8-2 type locomotives for the 


a Lake Shore & Michigan Southern are in- 
d one teresting, not so much because of their 
Mikados 


very large size, as they have been nearly 
equaled in this respect by several previous designs, nor on 
account of their great power, as they are exceeded in this par- 
ticular by others already in operation; but because of the de- 
sign and arrangement of various detail features. For in- 
stance, vanadium alloy steel is used to a larger extent on this 
locomotive than any previous one with the possible exception 
of No. 50,000. It has been specified after a fairly long period 
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of experiment with the material, and the indications are that 
steel alloyed with vanadium is proving all that its champions 
expected. In this case it is used for the frames, axles, main 
rods, springs, piston rods and in the cylinders of all the toco- 
motives, in addition to the valve motion parts of ten of them. 
There is, however, no apparent reduction of section or weight 
on any of these parts with the exception of the axles where, 
it is claimed, three of them are from 34 in. to 1 im. less in 
diameter than would have been required with a heat treated 
carbon steel of the ordinary quality. 

Very long driving boxes have been applied on the main 
axles for the first time in a locomotive of this type. Boxes 
of this kind have been experimentally used on a few very 
heavy passenger locomotives with considerable success. The 
main driving box of a locomotive wears much faster than the 
others and it has been found in the cases of passenger loco- 
motives, at least, that these long boxes will about equalize the 
wear of all of the boxes on the locomotive. Causes that lead 
to increased wear also imply increased friction and a remedy 
for the former will also probably result in considerable decrease 
in the tendency toward heating with this box. A novelty is 
noted at this point in connection with carrying projections 
from the frame braces around the inside of the faces of the 
pedestal jaws and forming the seat for the shoes and wedges 
entirely on these extensions instead of half on the frame and 
half on the brace as has been the practice with the previous 
boxes of this width. From a maintenance standpoint the ar- 
rangement of the whole design at the main journals can excite 
but favorable comment. 

An auxiliary lubricator which insures a positive and in: 
creased supply of oil to the cylinders when the throttle is open, 
an efficient shield around the water glass, permanent and rigid 
fastenings for the various pipes, and an arrangement whereby 
the fireman’s hose for sprinkling down the coal is provided 
with cold water from the tank instead of hot water from the 
boiler, are among the other details that add to the interest in 
this design. 


While the steel passenger car expert can 


A Steel properly object that there was compara- 
a tively little of value to him in the thirteen 
ars 


papers presented at the Railway Session of 
the American Society of Mechanical Engineers on April 8; to 
railway motive power department men in general, as well as 
to the layman, there were matters of great interest and value 
brought out in this discussion. Summing up the meeting as a 
whole, the evidence is clear that, in the minds of the experts 
who prepared the papers, the all-steel passenger car is the 
preferable construction. A small amount of natural or artificial 
wood can be permitted on the interior finish, but the under- 
frame, superstructure framing, exterior sheathing and mold- 
ings should be of steel. There were no definite recommen- 
dations made as to the value of the all center sill or the all 
side supported car. Advocates of both designs were heard, and 
it appears that both are in successful use. There was, how- 
ever, a uniformity of opinion in favor of a very heavy and 
strong end construction for the body of the car. One of the 
speakers advocated, and described at some length. a design of 
vestibule which is built somewhat weaker than the car body 
structure, and is arranged to collapse in the case of a severe 
collision shock. The contention is that. in its destruction, it 
will absorb the momentum of the train and reduce the effect 
of the shock on the passengers, and. at the same time, protect 
the car body from damage. No objection was raised to this 
suggestion, although it is but fair to state. there was but little 
time given for the discussion of the papers. Those who care 
to present their views on any phase of the subject may submit 
them in writing and they will be published in the journal of 
the society. Another recommendation that was allowed to go 
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by default, because of lack of time for discussion, was that 
six-wheel truck frames should be of the built up, wrought steel 
design. 

Possibly the paper that aroused the greatest amount of in- 
terest was the one by C. D. Young, on the painting of steel 
passengers cars, in which he described the method that has 
been in experimental use at the Altoona shops of the Pnnsyl- 
vania, wherein the complete car is placed in an over and sub- 
jected to a high temperature after receiving each coat of paint. 
This rapidly dries the paint and reduces the amount of time 
required for painting a steel passenger car by about ten days. 
When used in connection with a suitable mixture of paint and 
varnish, it is believed that this practice will produce a much 
more durable wearing surface on both the interior and exterior 
of the car. A liberal extract of this paper, including a descrip- 
tion of the oven and the schedule for applying the different 
coats of paint to the car, is found on page 245 of this issue. 
On the Hudson & Manhattan Railway, where the cars are sub- 
jected to extreme ranges of temperature due to their combi- 
nation surface and tunnel operation, a method of artificially dry- 
ing the finish on the interior of the car by means of electric 
heating has been very successful. Approximately the same tem- 
peratures and methods are used as on the Pennsylvania, but as 
it is not necessary to maintain the same high and durable finish 
on the exterior that is required for steam railway practices, no 
special oven is employed. Special paint formulas had also to 
be developed by this company for this work. 


While the waste of time and the conse- 
. quent waste of money on railroads is not 
in the so great as some of the efficiency men 
Drawing Office would have us believe, there are a great 
many points where savings could be made by more careful 
planning and assigning of the work. For example, in the 
drawing office, there are many assignments to be made, some 
of them relating to work that is of great importance and re- 
quiring the thought and labor of possibly months; while others, 
although they may be of prime importance, require only a few 
hours or, at most, a few days to complete. If the man in 
charge of the drawing office familiarizes himself with the gen- 
eral run of work to be handled, he can develop a plan of as- 
signment that will permit of a minimum of time being lost in 
shifting from one job to another. 

This is a matter that needs more consideration in many draw- 
ing offices. It is not uncommon to find a draftsman who has an 
important piece of designing in hand, called upon to do 
some minor work every few days. This breaks in on his cal- 
culations and on his trend of thought; he loses time in changing 
to the new work and in changing back again and finding just 
where he left off. As long as railroad requirements remain 
what they are, it will not be possible to eliminate such losses 
entirely. There will always be times when the general man- 
ager or the superintendent of motive power wants some piece 
of information in a hurry and it will be necessary to break in 
on the work of some man or men; in some cases it is even 
necessary to take the whole office force off their assignments and 
put them on special work that is of the utmost importance to the 
company. There is, however, an opportunity, by the careful 
study and selection of the men who are employed and bv a 
study of the class and quantity of the work passing through the 
office, to reduce these interruptions of the office routine to a 
minimum. 

It is difficult to apply a hard and fast rule to every case; 
indeed, it is doubtful if such a thing is possible, but a method 
that has given considerable satisfaction in at least one case is 
that of assigning the jobs which are likely to require consider- 
able time, as well as mature judgment, to a selected number 
of men, leaving the smaller or what might be termed transient 
work to the younger and less experienced ones. By following 
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this plan it 1s possible, to a large extent, to eliminate the inter- 
ruption of the more important work, as, if some rush order 
comes in it can generally be handled by one of the minor 
draftsmen whose work will be least disturbed by the interrup- 
tion. The important feature of this method is that while it 
provides, among the minor draftsmen, for the necessary flex- 
ibility in the office force, it permits of the older men going on 
with their more important work, completing it and getting other 
assignments, instead of having a design or a set of calculations 
hanging fire, partly completed, for months, while a file of 
correspondence accumulates containing, for the most part, ex- 
cuses and explanations for the non-completion of the work. 
Most drawing offices are under-manned, which, in itself, tends 
against efficiency, and the higher officers should be brought to 
realize that an adequate payroll can be made to more than 
offset itself and that their part in such an efficiency program is the 
providing of the funds necessary to secure enough men of 
the right character. ` 

A cause which contributes freely toward the waste of time, 
not only on the part of the draftsmen, but those above them, 
is the inability of a great many railroad employees to make an 
intelligent report. Very commonly, if a draftsman is instructed 
to make an investigation and prepare a report on his findings, 
he hands in a document which, if any information is to be ob- 
tained from it, requires long study and remaking on the part 
of the higher officer. It is quite possible that the chief drafts- 
man or the mechanical engineer may wish to discuss the matter 
at issue over the telephone with some one else; there may be 
considerable at issue, with the possibility of a large expenditure 
of money involved. In such a case the man who is discussing 
the report needs the information where it is instantly available 
for the answering of any question that may arise. What he 
wants is a plain, intelligent report, arranged logically and as 
briefly as clearness will permit; what he gets, nine times out 
of ten, is a jumble of words, probably not even paragraphed, 
with some points that amount to little enlarged upon several 
times, and others of great importance given almost no atten- 
tion. If the matter under consideration can be covered in a 
report of a few words, it should be done; the most important 
points should be emphasized, but above all there should be a 
sequence and logical order to the sentences. If, for example. 
a report on a locomotive is being prepared it is not logical to 
deal with the axles in one sentence and with the throttle valve 
in the next, yet things as inconsistent as this are by no means 
uncommon. 

Too much stress may be laid upon brevity, which while very 
desirable, should not be permitted to affect the clearness of the 
report. There are frequently matters which cannot be dealt 
with in report form without going to considerable length. and in 
such cases a summary may often be used to advantage. This 
summary should deal briefly with the more important conclu- 
sions and refer, when possible, to the specific items in the de- 
tailed report; but even when it is necessary in preparing a re- 
port, to go to considerable length, logical order and concise- 
ness should not be lost sight of. 

While the making of reports has been referred to here only in 
connection with the drawing office, the same considerations apply 
anywhere in the mechanical department. The road foreman of en- 
gines and the engine house foreman in making reports to the mas- 
ter mechanic, the master mechanic in reporting to the superin- 
tendent of motive power, and the latter reporting to the general 
manager, should all endeavor to so shape their reports that they 
will save their own time and that of their superiors, for a poorly 
constructed report is quite likely to react on the maker by being 
sent back for reconsideration and reconstruction. This is a sub- 
ject which should be given serious attention in apprentice 
schools; but those men who have not the opportunity of attend- 
ing such schools may improve and broaden themselves greatly 
by reading and self-education, keeping always in mind that what 
is required is brevity, consistent with clearness. 
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Modern - Lawford H. Fry recently presented a pa- 

L , per before the Institution of Locomotive 

OSomouye Engineers in London, in which he analyzed 
Practice 


the general features and principal dimen- 
sions of typical modern locomotives in the United States and 
Europe for the purpose of obtaining an idea of the general 
trend of locomotive practice at the beginning of the present 
vear. The locomotives selected include examples of the latest 
designs from fourteen American, twelve British, four French, 
three German, one Italian and one Belgian railway. The 
European roads selected have about 64,000 miles of track and 
about 60,000 locomotives, while the American roads have about 
57,000 miles of track and about 15,000 locomotives. The ex- 
amples of freight locomotives range in total weight from 100,000 
Ibs. for the North British 0-6-0 type, to 540,000 Ibs. for the 
Virginian 2-8-8-2 type. Between these extremes the other loco- 
motives fall more or less clearly in three groups according to 
the nationality. At the lighter end are the British, and at the 
heavier end the American, while the continental engines take 
intermediate positions. Mr. Fry states that the average Amer- 
ican freight locomotive is about twice as heavy as the average 
British, while the heaviest American is over three times the 
weight of the heaviest British. He points out that this con- 
dition is not because of undue conservatism on the one side, 
or the tendency to exaggeration on the other, but that it is 
legitimately produced by the difference in the conditions of 
the traffic in the two countries. In Great Britain there are about 
1,800 inhabitants per mile of railway, while in the United 
States there are only about 450. From the longer hauls thus 
necessitated in this country, as well as because of the larger 
quantities of raw material to be handled, it follows that, while 
in England it is economical to provide an intensive service 
with a large number of trains of moderate weight, in the 
United States less frequent and more heavily loaded trains give 
more economical results. In this connection it 1s noted that in 
England there are 12.1 locomotives for each 10 miles of road, 
while in America there are only 2.7 locomotives for each 10 
miles of road. 

A study of the locomotive types in use in the various coun- 
tries indicates that in Great Britain, while the lighter types. 
such as the 0-6-0 and the 0-8-0 in freight service and the 4-4-0 
and the 4-4-2 type in passenger service, are still used, the 4-6-0 
type is becoming more popular in passenger service as the de- 
mand for increased power becomes greater. In freight service 
the 2-6-0 type is being introduced on several railways. It thus 
appears that the tendency is toward the ten wheeler for pas- 
senger service and the mogul type for freight service, although 
tank engines have given excellent results on some lines. All 
but three of the British engines shown in a table included in 
the paper, were equipped with superheaters, and the indication 
is that an increasingly large number of new engines will be 
provided with superheaters. All the engines are single expan- 
sion, and it appears that the compound is hardly more than 
holding its own in Great Britain. In speaking of compound- 
ing, Mr. Fry said that although there are greater advantages 
in compounding with passenger than with freight engines, it 
appears that the determination as to whether the advantages 
or disadvantages are greater is largely a matter of nationality, 
the English and American believing the disadvantages to be 
most prominent, while the continental designers think other- 
wise. He is unable to see why four single-expansion cylin- 
ders should be used under any conditions. 

In France, the freight service is being handled mainly by the 
2-8-0 and the 2-10-0 types, and the passenger service by 4-6-2 
type locomotives. Four-cylinder, compound engines are being 
maintained in spite of the introduction of superheaters. When 
superheat was first introduced there was a tendency to revert 
to single expansion, but the evidence is now clear that com- 
pounding is just as advantageous with superheat as with satu- 
rated steam. 


ENGINEER. VoL. 87, No. 5. 


The German locomotives selected are all of three railways, 
two being in South Germany and the Prussian State Railway 
in North Germany. The South German engines are all of the 
four-cylinder, compound, superheater design. The 2-8-0 type 
and the 0-10-0 type are used for freight service, and the 2-6-2 
type and the 4-6-2 type for passenger service. The South Ger- 
man roads are alone in Europe in using bar frames of the 
American pattern. On the Prussian State Railways the 0-8-0 
and the 0-10-0 type, two-cylinder, superheater locomotives are 
used for freight service, while the 4-4-0 and the 4-6-0 type are 
used for passenger service. For heavy, high speed, passenger 
service, superheater, 4-6-0 type locomotives, both simple and 
compound, have been employed. The results from the com- 
pound, however, have been so satisfactory that it is probable 
that the Prussian State Railway will return permanently to 
compound cylinders for the heaviest class of high speed loco- 
motives. 

In Italy the heaviest freight traffic is handled with 0-10-0 
type locomotives, with four compound cylinders and saturated 
steam. In pagsenger service the trains do not operate at very 
high speeds and locomotives of the 2-6-2 type have given very 
satisfactory results. A Pacific type has been introduced but, 
for the present at least, this engine is more powerful than is 
necessary, and is so heavy that it cannot be used on all parts 
of the railway. Passenger engines in Italy are being fitted with 
superheaters and four cylinders, in most cases. 

The conclusion for the United States indicates the 2-8-2 
and the Mallet types for freight service and the 4-6-2 type 
for passenger service, to be the present tendency. It is pointed 
out that compounding is but little used and that superheating 
is being generally introduced, but not quite so widely as in 
Europe. In his general conclusion, Mr. Fry states that com- 
pounding shows a revival on roads where it has been dis- 
possessed by the introduction of superheating, and while there 
is plenty of evidence that economy in coal can be effected by 
the double expansion of the steam, the engineer who decides 
to forego it for the sake of simplicity, will do so in very good 
company. 
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Book of Standards. Natioral Tube Company, Pittsburgh, Pa. 559 pages, 
4 in. x 6% in. Price, $2. 

This book is strictly a pipe handbook, is printed on thin paper 
so that it is not quite 5¢ in. thick, and is a handy size for pocket 
use. Several pages are devoted to a descriptive article covering 
the main process of manufacturing both welded and seamless 
tubes. There are a number of pages which give weights, dimen- 
sicns, threads per inch, test pressures, sections of joints, specifica- 
tions, etc., of the various kinds of pipes and tubings. Several 
pages describe, illustrate and contain tables in regard to lap-weld 
end seamless tubes, upset and expanded, wrought pipe bends, 
butted and strapped joints, etc. Considerable prominence is 
given to strength of tubes and cylinders under internal fluid 
rressure and collapsing pressures. Considerable attention is 
devoted to the mechanical properties of solid and tubular beams, 
cí usual and unusual shapes. Chapters are included giving 
information in regard to water, gas, steam and air. It has 
not been the intention to go very deeply into these various 
subjects, only in-so-far as they concern tubular products. There 
is a large collection of tables. such as fifth roots and fifth 
power, decimals of a foot for each 1/64 of an inch, etc. Several 
pages are devoted to area and weight factors for tubes and 
pipes. A table showing properties of tubes and round bars is 
given with an explanatory article. The Metric system is in- 
cluded with conversion methods for most of the more commonly 
used measures, including temperatures. A table of wire and 
sheet metal gages as adopted by the Association of American 
Steel Manufacturers is given. <A glossary of terms used in the 
pipe and fittings trade will also be found. 


LARGE MIKADOS FOR THE LAKE SHORE 


Heaviest Locomotives of Their Type Replace 
Powerful Consolidations with Decided Economy. 


The heavier class of freight service on the Lake Shore € 
Michigan Southern is very largely handled by consolidation type 
locomotives. These are equipped with superheaters and are 
among the heaviest and most powerful of their type in this 
country. Traffic conditions on many parts of the Lake Shore 
seem to be well adapted for developing the advantages of the 
Mikado type locomotive to the fullest extent. This is proved by 
the service of twenty 2-8-2 type locomotives of the largest size 
which this company has recently received from the American 
Locomotive Company. Although the tractive effort has been 
increased but 2214 per cent., as compared with the consolidation 
type of locomotive used, the tonnage rating for main line work 
gives the new Mikados 4,300 Ibs., while the superheater consolida- 
tion locomotives are rated at 3,200 tons. This is an increase of 
nearly 35 per cent. 

The new engines are the heaviest of their type on our records, 
having a total weight of 322,000 lbs., and represent the latest prac- 
tice in design in every particular, although they have no new or 
untried general features. With a steam pressure of 190 lbs. the 
tractive effort is 56,000 Ibs. This is 4,800 lbs. less than the 
Chesapeake & Ohio Mikados, illustrated on page 128 of the March 


ular service over various divisions, shows what they are doing in 
every day work. The consolidations with which they are to be 
compared have a total weight of 239,500 lbs., of which 214,400 
Ibs. is on drivers. The tractive effort is 45,800 lbs., the cylinders 
are 25 in. x 32 in., steam pressure 200 Ibs. and the drivers 63 
in. in diameter. They are equipped with superheaters having 
about 600 sq. ft. of superheating surface and the evaporating heat- 
ing surface of the boiler is 3,023.1 sq. ft. On the eastern division 
out of Collinwood, the consolidations have a tonnage rating of 
3,200 tons, while the Mikados are given 4,300 tons. Out of 
Seneca, the consolidations have a rating of 2,600 tons, while the 
Mikados are given 3,500 tons. On the Franklin division, out of 
Youngstown, the consolidations are given 3,400 tons and the 
Mikados 4,300 tons, while on the Toledo division the consolida- 
tions have 3,000 tons and the Mikados 3,500 tons. 

In addition to the increase in power which would be expected 
with a larger engine, there has also been a notable economy of 
coal and water. Records taken from the Eastern and Michigan 
divisions give a somewhat unfair comparison which, however, in- 
dicates what may be expected under ordinary operating condi- 
tions. The average for three trips of a superheater consolidation 
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Heaviest Mikado Type Locomotive; Lake Shore & Michigan Southern. 


issue of this journal, which are the most powerful of their type. 
The Lake Shore engines have a reasonably high factor of ad- 
hesion, the ratio being 4.37 as compared with 4.00 on the Chesa- 
peake & Ohio engine. It is the practice of this company to use 
a fairly high ratio of weight on drivers to tractive effort, for the 
purpose of giving ample adhesion when the tires have been worn 
nearly to the limit. The importance of this feature will be readily 
understood when it is considered that if the tires are worn 2 in., 
thus reducing the diameter of the wheels by 4 in., and if at the 
same time the cylinders have increased ™% in. in diameter, the 
tractive effort will be raised to nearly 62,000 lbs. This reduces 
the factor of adhesion from 4.37 to 3.95. Although these engines 
are being operated with 190 Ibs. steam pressure, they are de- 
signed for a pressure of 200 lbs., so that a tractive effort can be 
increased to 59,000 Ibs. if desired. 

An idea of the power of these locomotives can probably best 
be obtained from a knowledge of the trains they are hauling on 
the road. A profile of the section between Carson and Coalburg, 
Ohio, is shown in one of the illustrations. The maximum grade 
for the direction in which the test runs were made is 16 ft. to the 
mile. The average train for three runs over this section con- 
tained 100 cars having a tonnage of 6,345 tons and was hauled 
at an average speed, excluding delays, of 14.58 miles per hour. 
These. of course, are test runs, but a comparison of the ton- 
nage rating of these locomotives and the consolidations in reg- 
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locomotive having a total weight of 241,000 Ibs. shows that it 
burns 15.9 tons of coal per trip of about 130 miles when hauling 
a 60-car train of 2,335 tons. This gives 8.17 miles per ton of 
coal, or 19,100 ton-miles per ton of coal. The average of three 
trips over the same division with a Mikado is 12.85 tons of coal 
when hauling a train that averaged 70 cars of 3,203 tons. This 
is 10.1 miles per ton of coal and 32,400 ton-miles per ton of cocl. 
Although the figures for the Mikado are favorably affected by 
the cars in the train being more heavily loaded, still the condi- 
tions are normal to ordinary operation. 

The difference between an increased hauling power of from 35 
to 40 per cent. and an increased tractive effort of 22% per cent. 
can only be attributed to the increased boiler capacity. If the 
equivalent heating surface (evaporating heating surface plus 1/4 
times the superheater heating surface) is taken for the two loco- 
motives under comparison, and the same rate of evaporation is 
assumed for each, it will be seen that the Mikado is well over 50 
per cent. more powerful as a steam maker than the consolidation. 
This indicates that to make as good a record as it did, the con- 
solidation had to evaporate at a considerably higher rate per 
square foot of heating surface in these tests. If a comparison is 
made on the basis of theoretical maximum horsepower delivered 
with 700 ft. per minute piston speed, it will be seen that the 
Mikado is about 40 per cent. more powerful than the consolida- 
tion and, when operating under these theoretical conditions, it 
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will evaporate about 5 per cent. less per square foot of evaporative 
heating surface. 

In the following table an opportunity is given for comparing 
this design with other large Mikado locomotives of recent design. 
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cator valve, Franklin pneumatic fire doors, feed water connec- 
tions, cold water sprinklers, and radial buffers, a special design 
of pipe clamp, a new water glass shield, and very long main 
driving boxes. e 


O > ERE €X : i h ign i xtensive ı f 
kat foe CKO. aoe: EO: An interesting feature of t c design is the e tensive use O 
Total weight, TM coria 322,000 315,000 318,850 303,400 vanadium steel and iron for various parts. This material is used 
Per ent. weight on are Bo A 231,999 for the main frame, E springs, putes de main and mee 
ractive effort, 1b8.. doi ce .050 ,800 57,100 60,000 r drivin xles, trailer springs and main rod straps, as we 
Factor of adhesion i.6icsvavvccvsnes 4.37 4.00 4.26 3.85 ods, : 8 axle z : e g j f : ps, a 
Average weight per driving axle, lbs.. 61,230 60,750 60,800 57,750 as for the links, link blocks, pins and bushings in the motion 
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Straight Top Boiler Without Combustion Chamber; Lake Shore 2-8-2 Type Locomotive. 


Cylinders, diameter and stroke, in...27 x 30 29 x 28 28x30 28x32 
Diameter of drivers, iN............. 63 56 63 64 
Steam ‘pressure, Ibias 190 170 180 180 
Heating surface, evaporating, sq. ft.. 4,730 4,051 4,264 4,627 
Heating surface, superheater, sq. ft.. 1,065 845 848 961 
Ratio evap. to super. heat. surface... 4.4 4.8 5.03 4.82 
Equivalent heating surface, sq. ft.... 6,328 5,319 5,536 6,069 
Maximum theoretical horsepower..... 2,610 2,500 2,470 2,470 
Evaporation per sq. ft. heating 

SUTLACET ei sv. AAA adits 11.60 12.95 12.15 11.20 


*Taken at 700 ft. piston speed and 62 per cent. maximum tractive effort. 
jEvaporating surface only, 21 lbs. of water per horsepower hour assumed. 
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Sections of the Firebox and 


In general features of construction the design is normal and 
is thoroughly modern in every particular. A number of new 
features of a minor, but important, nature have been included, 
some of them being used on this locomotive for the first time. 
Among these might be mentioned the MacBain auxiliary lubri- 


work of ten of the locomotives. The cylinders are also made of 
cast iron with a vanadium content. 

Reference to the illustration and table of dimensions will show 
the features of the very large boiler which has been applied. It 
will be noticed that this design differs from customary practice 
in but few particulars. The firebox is of a normal radial stay 
arrangement, with two fire doors and does not include a com- 
bustion chamber. Two inch tubes, 21 ft. in length, are employed 
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43, SÈ Flues Holes Drilled 5% Diam. 
295, 2 Tubes, 2/ Pitch Holes Drilled 2i> Diam. 
Tubes Marked Thus + Beaded Over. 


Boiler; Lake Shore Mikados. 


and are distributed in the normal manner. The superheater ele- 
ments are included in forty-three 534 in. superheater flues. An 
improvement, which is now being applied to a number of the more 
recent locomotive boilers, is an inspection manhole, 16% in. in 
diameter, located just back of the dome and about 2 ft. ahead of 
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the back tube sheet. The 34 in. liner that stiffens the opening 
around the dome is carried back to include this opening as well. 
The cover plate of the inspection manhole carries the safety 
valve and it takes the place of the auxiliary dome which has 
often been installed at this point. The stringent requirements of 
the boiler inspection law make it necessary to frequently enter 
the interior of the boiler and since, when this is done through 


Profile of Line from Carson to Coalburg, Ohlo. 


the ordinary dome, it requires the removal of the throttle stand 
pipe, this auxiliary manhole is an improvement that is welcomed 
by the inspector. 

Five of the engines are equipped with the O'Connor type of 
fire door flange and all have a full installation of flexible stay- 
bolts with the exception of six longitudinal rows of button head 
radial stays at the top of the crown sheet. There are four 2 in. 
combustion tubes placed in each side water leg. These permit 
air to enter the firebox over the top of the fuel bed and thus 
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in thickness which fits snugly to the inner faces of the jaws. The 
very wide shoes and wedges are fitted to these crosstie extensions 
and have an increased bearing surface of about 350 sq. in. over 
what they would have if they were applied to the frames only. 
The pedestal binder is also of extra width and a second wedge 
bolt is provided for handling the wide and heavy wedge. 

The main journals are 11% in. x 22 in. and the driving box is 
quite similar to the one used on the Delaware Lackawanna & 
Western Pacific type locomotive, which was illustrated and de- 
scribed on page 391 of the August, 1912, issue of this journal. 
Driving boxes of this type have been in experimental service on 
the New York Central Lines for some time, particularly on pas- 
senger locomotives, and have given most satisfactory results. 

A somewhat unusual method of equalization has been em- 
ployed. It has been found that on locomotives of the Mikado 
type where the first two driving wheels and the engine truck are 
equalized together, the springs are difficult to maintain in a level 
position. For this reason it was decided not to carry the forward 
unit back of the first pair of drivers in this case and the engine 
is equalized with the forward pair of drivers and the front truck 
forming one unit and the last three pairs of drivers and the trail- 
ing truck forming the other units on each side in the usual 
manner. 

By the use of vanadium steel the front, rear and intermediate 
axles have been reduced to 934 in. in diameter between the jour- 
nals, which are 11 in. x 12 in. This is % in. less, in the case of 
the front and intermediate axles, and 1 in. less in the case of the 
rear axles, than common practice would require for carbon steel 
axles with journals of the above size on locomotives of this type. 
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Main Frames for Lake Shore 2-8-2 Type Locomotive. 


promote combustion. The throttle rod is carried by two V- 
shaped supports swung from the top of the boiler and is held 
at the bottom of the V by a pin extending through the supports 
just above it. This attachment prevents the rod from buckling 
and therefore practically eliminates the lost motion of the throttle 
lever when the throttle is tightly closed. The back head and front 
tube sheet are both stayed with 1⁄4 in. boiler steel gusset plates 
which are riveted to 4 in. x 4 in. angles on both the heads and 
the shell. 

Vanadium cast steel frames 614 in. in width and 7 in. deep 
over pedestals are used. The rear frames are in the form of a 
slab 34% in. in width and 15 in. deep, which is spliced to the main 
frame just back of the rear pair of driving wheels. Care has been 
given to provide ample strength at the points of possible failure. 
In addition to using the best material of ample section in the 
main frame, the frame bracing has also been given considerable 
attention. This is noted particularly in connection with the de- 
sign of the lugs on the frame braces where the frame bolts pass 
through. A bearing area for the bolts is provided that will de- 
velop practically their full shearing strength. There are vertical 
frame braces or crossties applied on the rear pedestal jaws of the 
last three pairs of drivers and to the forward jaws of the main 
drivers as well. The construction at the main pedestal is of 
particular interest in connection with the arrangement for the 
application of the very long driving boxes that are used. The 
vertical frame crossties on both sides of this pedestal are con- 
tinued through to the outside of the frame by a projection 1 in. 


Vanadium cast iron is used in the cylinders, which are cast 
integral with the saddles and are interchangeable, right and left. 
Both the cylinders and valves are bushed with Hunt-Spiller gun 
iron and the piston and valve packing rings and the crosshead 
shoes are made of the same material. The diameter of the 
valve and the valve setting are shown in the table of dimensions 
at the end of this article. The valve gear is designed to give a 


Ayers Pipe Clamp. 


cut-off of 88 per cent. in full gear in order to secure the maxi- 
mum tractive effort in starting. 

These locomotives are equipped with an arrangement for forc- 
ing the oil through the feed pipes when the throttle is open, that 
was designed by D. R. MacBain, superintendent of motive power. 
It employs a valve that is held seated by a spring and is so 
located and arranged that its extending stem will be forced in- 
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ward by an extension on the throttle lever when the latter is 
open. This unseats the valve and allows a passage for steam 
directly from the boiler to the oil pipes leading from the lubri- 
cator to each cylinder. Its arrangement and operation is clearly 
shown in the illustration. It insures the proper lubrication of 
both cylinders as soon as the throttle is open, but when the latter 
is closed the lubricator will feed in the ordinary way only. 

A feature that is ordinarily given but scant attention has in 
this case been given the study it really deserves. This refers to 
the arrangement and clamping of the various pipes. Special 
designs of clamps have been prepared by A. R. Ayers, general 
mechanical engineer of the New York Central Lines west of 
Buffalo, which not only holds them firmly in place but provides 
a separate clamp for each pipe so that one may be removed with- 
out disturbing the others. The arrangement is most substantial 
and the pipes will not be subjected to the vibration which so 
often leads to failure at the joints. Furthermore, the pipe fitters 
have a definite alignment to work to, as the piping is laid out in 
the drawing room. and each pipe is in a detinite place and can 
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Water Glass Shield Used on the Lake Shore Mikados. 


only be attached in that place. This not only makes the work 
much easier for the pipe fitters, but prevents them doing their 
work in a haphazard manner. In connection with the pipe clamp, 
a slot has been provided for the cylinder cock reach rod. This 
rod extends back from the cylinders to a rocker under the cab 
running board and the lever is placed just inside the cab within 
easy reach of the engineer who may operate it by hand instead 
of kicking it open and closed with his foot. 

Another interesting device that has been applied to this loco- 
motive and is here illustrated is a design of water glass shield 
which has recently been made standard on this road. This shield 
completely encloses the water glass, the only outlet being at the 
point marked B in the illustration, from which a pipe leads down- 
ward through the floor of the cab. There are two glass plates 
marked A, which are 1 13-16 in. x 6 in. x 13-32 in. and are set 
at an angle of 45 degrees to each other in the shield. This shield 
completely protects the water glass from danger of accident by 
external means and also prevents any accidents in case the glass 
should break of itself, as the steam and water will pass down 
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through the outlet pipe to the outside of the cab and there will 
be no opportunity for small pieces of glass to fly. As will be 
seen, it offers no obstruction to the ready application of a new 
glass when necessary. 

The tender is fitted with the railroad's standard 7,500 gal., 12- 
ton, water bottom tank which is carried on a Commonwealth 
cast steel frame. Commonwealth cast steel trucks are emploved 
and the tender has a standard water scoop. 


MacBain Auxiliary Lubricator Valve. 


General dimensions, weights and ratios of these locomotives 
are shown in the following table: 


Gencral Data. 


HR sresti sania aa e aE a Ww OS Oe he A 56,050 Ibs. 
Weight in working order .. 0... cece cece eee cece rom... ......322,000 Ibs. 
Weight on drivers ....... ccc ccc ec cere eee wetter cece 295,000 Ibs. 
Weight on leading truck... .... 0.0... ccc cee ee et cette cee eens 27,500 Ibs. 
Weight on trailing trick. dos bee OS ee a eee bet 49,500 Ibs. 
Weight of engine and tender in working order................ 477,800 Ibs. 
Wheel base, driving. sece sooia e ea eE AR 16 ft. 6 in. 
Wheel base, engine and tender ........ooooooomoccornomo.... 68 ft. 10% in. 
Ratios. 
Weight on drivers = tractive effort.......oooooooomonooommm..»rmmr.os. 4.37 
Total weight + tractive effort ... 0... ccc ccc cece ce tee et eee tee neers 5.72 
Tractive effort x diam. drivers =— evaporating heating surface...... 746.00 
Evaporating heating surface — grate area... .... cc ccc eee ee eens 79.50 
Firebox heating surface — total heating surface, per cent............ 5.2 
Weight on drivers — total evaporating heating surface..............51.70 
Total weight — total evaporating heating surÍface.........ooooooo.o.».. 68.00 
Volume both cylinders, cu. ft... . cc ccc ee eee eee eee eee eee eees 19.86 
Total evaporating heating surface — vol. cylinders................. 239.00 
Grate area = vol. cylinders: cia cee ek ei ees es aw oe ee aes Oe ae 3.00 
Cilinders. 

Kind A a Det AS Vea 4 aa Ope 
Diameter and stroke 1100rs Ets a a 27 in. x 30 in. 
Valves. 

Kind La O eine E E a ANE AGN Samra th a E Piston 
O O Bee sca E A a N a at ee 16 in. 
Greatest travel SR A A a OE A AA AA S 7 in 
Citadel a o ia as l in. 
Inside clearance coa a Tea a oes 0 in 
O E O ON 13 in. 
Wheels. 

Driving, diameter over tires......o..oooomooooooconnrroronronrrna.. 63 in. 
Driving journals, main, diameter and length................. 11:54 x 22 in. 
Driving journals, others, diameter and length................. ll x 12 in. 
Engine truck wheels, diameter ......o.o.oo... T E eas 33 in. 
Engine truck journals: cier. ross sy da pee Chu de aos 6 x 12 in. 
Trailing truck wheels, diameter..... 00... cc cece eee ee ee eee eee 45 in. 
Trailing truck journals sc. a a a 8 x 14 in. 
Boiler. 

Working: Pressures A ena tae bee E eae ek eae a eee ed 190 Ibs 
Outside diameter of first ring .......oooooooooroononsnononansosa £.86 in 
Firebox, length and width ...... ccc ccc cee ee eee tweet eee lidtx x 75% in 
Firebox plates; thickness aiii sarah ee gala ee ees we Mea 3g and % in. 
Firebox; water Space? Cari E A AA Ga e ee 414 in 
Tubes, number and outside diameter.........oooooooooooooooo....295 2 in, 
Flues, number and outside diameter.......ooooooooooo cromo»... 43 53% in. 
Tubes and. flues; EROS dee ee ee 21 ft. 
heating surface. túbdes sirbe A ae 4,494 sq. ft. 
Heating surface, firebox. nc das foe eens bese ebay es 246 sq. ft. 
Heating surface, total evaporating ........oooooocooocoomoooo.. 4,730 sq. ft 
Superheater heating surface 2... cc cee ee ccc eee eee eee e rene 1,065 sq, ft. 
Grate area: A a Ge wae ee lc eee as 59.6 sq. ft. 
Smokestack, height above rail ........ooooooo eee ee eee 14 ft. 11% in. 
Tender 
Frame 2 a Vane me eas oe ee aes Cast steel 
Wihieels. diameter «2. Ai oer tate ee Maedche ..36 in. 
Tournals, diameter and length ......... 0... e cece eee eee eee 0% x 10 in. 
Water "CAPACINET 7,500 gals. 


ConliCapación 2d eae EES ORR Tee eae et ee Peers 12 tons, 
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TESTS OF SMOKE ABATEMENT DEVICES 


The Chicago & North Western made a demonstration run 
Tuesday, April 15, for the benefit of various railway officials 
and press representatives from Chicago to Proviso, testing out 
a device for smoke abatement on locomotives recommended to 
the railways about Chicago by the General Managers’ Associ- 
ation. Some months ago O. Monnett, smoke inspector for the 
city of Chicago, called the attention of the General Managers’ 
Association to the fact that there were wide differences of 
opinion among the railroads as to the most efficient locomotive 
smoke preventing device—each road maintaining that the de- 
vices used by it were the best. 

The General Managers’ Association accordingly appointed a 
special committee consisting of representatives of the mechanical 
departments of the Pennsylvania, Chicago & North Western, 
Chicago, Burlington & Quincy, Chicago, Milwaukee & St. Paul, 
and the Chicago & Western Indiana Railways, which committee 
was asked to make comparative and efficiency tests of the sev- 
eral smoke preventing devices. Extensive tests were made on 
the Pennsylvania Railroad's testing plant at Altoona, the re- 
sults of which will be presented before the Master Mechanics’ 
Association at its June convention. In brief, it was found that 
either the double or multiple tip blower nozzles should be used; 
that the grate should have not less than 30 per cent. air open- 
ing; that sufficient air tubes should be provided above the fire, 
so that a total of 2,000 cu. ft. of air per minute could be sup- 
plied by means of steam jets, the nozzles of which should be lo- 
cated 8% in. from the inside ends of the tubes; that the brick 
arch prevents more smoke while the locomotive is running than 
when standing, and that such an arch gives the best results 
when fitted tight up against the flue sheet; that there is advan- 
tage in a large quick-opening blower valve. 

The test run was made with an 18 in, x 24 in. superheater 
6-wheel switch engine equipped in accordance with the above 
recommendations. The trip out to Proviso was made with a 
train of about 1,000 tons gross, and the results obtained were 


Without Smoke Abatement Devices in Use. 


consi@™red very satisfactory by all observers, there being prac- 
tically no smoke thrown from the stack throughout the whole 
trip. On reaching Proviso some severe tests were made on 
the device. It was cut out of service and the engine was al- 
lowed to smoke as badly as possible, then when being put into 
service again it was found that the smoke could be eliminated 
in from five to seven seconds. On the return trip a trainload 
of over 1,200 tons was hauled, a part of the distance being up a 
grade of 32 ft. per mile, no objectionable smoke being emitted 
from the engine at any time. The smoke density to Proviso 
was 4.6 per cent., and from Proviso 4.3 per cent. 

In addition to the above mentioned test committee the Gen- 
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eral Managers’ Association appointed a standing committee con- 
sisting of M. K. Barnum (chairman), Illinois Central; H. T. 
Bentley, Chicago & North Western, and E. F. Jones, of the 
“Belt” Railway. This committee developed the plan for the 
“Railroad Smoke Inspectors’ Association of Chicago,” which 
was organized on January 2, 1913, for the purpose of bringing 
about the thorough interchange of ideas between the smoke in- 
spectors employed by the various Chicago railroads, and to util- 
ize the inspectors for the joint benefit of all lines by requiring 
them to report cases of emission of dense smoke, whether made 
by locomotives of their own company or by those of any other 


in Service. 


Seven Seconds Later With Devices 


railway coming under their notice, thus bringing about increased 
efficiency in this line of work. 

This association holds a meeting every alternate Friday, and 
the co-operation secured in this manner has done much in the 
way of reducing smoke on the part of the railroads in this dis- 
trict. The number of smoke inspectors on Chicago railroads 
has been increased from 32 to 41, making the number of loco- 
motives in daily operation in Chicago per inspector employed 
40 as compared to 52 under the former practice. The chairmaa 
of the association is J. H. Lewis, chief smoke inspector of the 
Chicago, Burlington & Quincy, and the chairman of the executive 
committee is C. W. Corning, chief smoke inspector of the C. & 
N. W., with C. P. Burnalle, chief smoke inspector of the A. T. 
& S. F., as the secretary. 

The railroad smoke conditions in Chicago today as compared 
to the smoke densities in other cities and towns where no smoke 
ordinance is in effect is as follows: 


Nashville, Tenn........ 30 per cent. LaSalle 0d oss 30 per cent. 
East St. LoviSoo +: 55.5 40 per cent. Down town Chicago.... 6 per cent. 
Peoria. Domrirrasids 30 per cent. 


In 1910 the smoke density of down town Chicago was 23 per 
cent., which figure represents the density for South Chicago 
today. Intermediate sections of the city show a density of 12 
per cent., showing that the effort of supervision in the down 
town section has had the effect of reducing the smoke density 
to a point which was thought absolutely impossible two or three 
years ago. 


PENSIONERS ON THE PENNSYLVANIA.—The number of pension- 
ers who are more than 80 years of age on the Pennsylvania 
system is 296. 


CLASSIFIED EQUIPMENT Derects.—The following table gives the 
number of defects for 1,000 freight and passenger cars and loco- 
motives inspected by the government inspectors during the fiscal 
year of 1912: 


Couplers and parts.......... 6.12 Hand AAA ceed 10.12 
Uncoupling mechanism ..... 8.09 Footboards: seans édsvi.s sioka 13 
A MA AA 33.51 Pilot-beam sill steps......... .06 
Handholds A a E 7.98 A AA EA ERA .02 
Height of couplers.......... 1.09 Power DAKE A seen cas beset .03 
STEDS A A CN .97 ASO ¿OREA dd .03 
A 469s atasees eee ces -62 —=- 
Running DOSS: acs urea 6 ts 4.43 All classet cariosanana 73.45 


DISTRIBUTION OF POWER IN MALLETS 


Valve Setting and Cylinder Ratios When the 
Weight on the Two Groups of Drivers Is Unequal. 


BY PAUL WEEKS.* 


In a Mallet compound locomotive where the high pressure than their share. It was noticed from these cards that the high 


cylinders drive a different number of wheels than the low pres- 
sure cylinders, the work of the whole locomotive instead of 
being equally distributed between the high and low pressure cylin- 
ders, as is usually the case, must be distributed in proportion to 
the adhesive weight on the drivers in each group. Such engines 
have been built and sufhcient experiments made so that the prob- 
lem of cylinder design can be intelligently discussed. 

The questions that arise in approaching the subject are as 
follows: What valve arrangement will give a constant ratio of 


Cylindars 22 in.8 38 in. Stroke 28in. 
Valve Travel 6$in.& Tin. Lead áin & kn. 
Steam Lap ifin.& fin. Exhaust Clearance gin. & fin. 


200 


: Work in HP Cel. . 
Ratio of Herk in LP Cal. in Percent. 


Speed in Rev, Per Min, 


Fig. 1—Distributlon of Power In the Locomotive at the Beginning 
of the Investigation. 


work at all speeds and cut-offs? What ratio of cylinders is 
necessary to give the desired ratio of work? What sizes of 
cylinders are necessary to give the best return from the ad- 
hesive weight of the whole locomotive? 

In order to produce a steam distribution in the cylinders of 
a locomotive of this type on one of the western railways, such 
that each pair of cylinders would do work proportional to the 
weight on the drivers coupled to those cylinders, several arrange- 
ments of valve setting and cylinder ratios were tried. The high 
pressure cylinders in this case were connected to three pairs of 
drivers and the low pressure to but two pairs, making it neces- 
sary that the high pressure cylinders should do 11⁄4 times as much 
work as the low pressure. 

As the engines were sent from the builders the cylinders were 
24 in. and 38 in. in diameter, and the valve gear was of the 
Walschaert type. The valves had a 1% in. steam lap and were 
set with a Y4 in. lead for the high pressure cylinders and 15/16 
in. steam lap and 5/16 in. lead for the low pressure cylinders. 
It was found that this arrangement gave too much work in the 
low pressure cylinders. The result was that the front group of 
wheels continually slipped, this slipping even taking place before 
the full power of the high pressure cylinders could be exerted. 

The valves were therefore changed to have 13% in. steam lap 
and Y4 in. lead for the high pressure and 11/16 in. steam lap and 
9/16 in. lead in the low. Indicator cards taken with this ar- 
rangement showed an improvement in the work distribution, 
but at slow speeds the low pressure cylinders still did more 
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pressure cylinders did a larger share of the work as the speed 
increased and the reverse lever was hooked up to give shorter 
cut-offs. 

The next arrangement tried was to reduce the high pressure 
cylinder to 22 in. in diameter, leaving the low pressure cylinder 
and the valve setting on both the high and low the same as be- 
fore. This gave a better work distribution than before, but the 
ratio of work in the high to that in the low was still too small 
when running at slow speeds with long cut-off, and increased 
very rapidly with higher speeds and shorter cut-offs. The re- 
sults with this arrangement are shown in Fig. 1. 

It was at this stage of the experiments that a theoretical study 
of the conditions was made with the view to making further 
changes more intelligently. 

It was not expected that the exact valve setting and cylinder 
sizes could be determined from the study unless great refinement 
was used in the matter of back pressure. drop in the pressure in 
the receiver, and wire drawing in the throttle and valves, all of 
which would vary to some extent with every engine studied. 
The object was rather, therefore, limited to what a chemist 


Dimensions of Gear i 


Shown in | Shown in 
ful! tines | dotted lines 
Stroke | 28” | 28" | 


or. valve Travel of’ | E 
Exhoust Clearance E | FO) 


Valve Events for High Pressure linders. 


Cut-off | Release (Come o Cut-off | Release \compression 
CO /1-2-3 R 1-23 CO 4-5-6 R 4-5-6 C 4-5-6 
ezsa | esse] ar” | 252 | 2657 | 008 
| 47.6" | 22.75" | 1.78% | 17.16" | 206" | 1.58 


Fig. 2—Zeuner Valve Diagram for Three Positions of the Reverse 
Lever and Two Valve Arrangements. 


would call a qualitative analysis instead of an exact quantitative 
analysis. 

The plan followed in making the investigation was to deter- 
mine by means of Zeuner valve diagrams the events of the stroke 
(cut-off, release, compression and admission) for several different 
valve arrangements and for different positions of the reverse 
lever for each valve arrangement. With these events, theoretical 


238 AMERICAN 
indicator cards were drawn for several different ratios of 
cylinders. 


In drawing the indicator cards certain assumptions were made, 
as follows: The clearance volumes of the high and low pressure 
cylinders were considered to be equal. The expansion of the 
steam in the cylinders was assumed to follow the curve of a 
rectangular hyperbola. There was assumed to be no drop in 
pressure between the exhaust from the high and the admission 
to the low pressure cylinders. The receiver volume was assumed 
to be large enough, so that the admission line of the low pressure 
cylinder would be horizontal. | 

The Zeuner diagram, Fig. 2, is drawn for two valve arrange- 


220 
> Card A2. 
HR LP. 
ip È K 
150 Leod s g 
Cut-off 17.16° 23.12 
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From the data thus obtained the curves shown in Fig. 5 were 
drawn illustrating the relation between the ratio of work in the 
two cylinders and the cut-off in the high pressure cylinder. There 
are six curves, each of them representing one of the conditions 
shown in Fig. 4. 

Examining these curves with references to the first question, 
viz., What valve arrangement will give a constant ratio of work 
at all speeds and cut-offs? it will be noticed that curves A and 
E rise very rapidly, as the cut-off is shortened and an inspection 
of the valve conditions on which these curves are based shows a 
very long steam lap in the high pressure cylinders and a very 
short steam lap in the low. Curves B, C and D do not rise as 


Card Of 
H. P L.P 
Lap g r 
leod y r 


Cut-off 2542" 2575" 


220 
= Card 02 

MP L.P 

Lap Fy g 

150 leat $ > 

Cut-off 1716" 19.5" 


100 


50 


Cara D3. 
HP L.P 
Lap g s 
Leod $ g 


Cut-off 539" 913° 


Fig. 3—Indicator Cards Constructed from the Information Given by the Zeuner Diagrams. 


ments on the high pressure cylinder showing the reverse lever 
in three different positions for each. 

A similar diagram for the low pressure cylinders gives the 
valve events as shown in the table below. On these cylinders 


Valve Events for Low Pressure Cylinders 


High Pressure | Low Pressure 
25 


$5.39 (L8L-=15) 
S.3(LBL=15) 


the valves have a maximum travel of 7 in., a steam lap of 11/16 
in., a lead of 9/16 in., and an exhaust clearance of 54 in. 
Theoretical cards were then constructed for one ratio of cylin- 
ders and the events shown on the Zeuner diagrams. These are 
shown in Tig. 3. Fig. 4 shows the figures obtained from the 
diagrams and cards for these two conditions and for four others. 


rapidly as A and E, as the cut-off is shortened and it will be no- 
ticed that they are based on a much shorter steam lap in the 
high pressure, but the same lap in the low pressure as curves 
A and E. Curve F is more nearly horizontal than any of the 
others and is based on valve conditions with the high the same 
as B, C and D, but the low with a longer steam lap. It there- 
fore appears that a valve setting with the steam laps in the high 
and low pressure cylinders nearly equal will give a more uni- 
form work distribution than any arrangement with widely dif- 
ferent laps. 

Again examining the curves with reference to the question 
of what ratio of cylinders is necessary to give the correct work 
ratio, it will be seen that as the chart is plotted with this ratio 
as ordinates the location of the curves, one above the other, will 
indicate the effect of a change of cylinder ratio. The three 
curves, B, C and D are arranged with B at the bottom, corre- 
sponding to the smallest cylinder ratio, and C at the top, corre- 
sponding to the largest cylinder ratio. Curves 4 and E are also 
located with E below, corresponding to a smaller cylinder ratio 
than 4. The conclusion to be drawn from these facts is that 
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the larger the ratio of cylinders, the more work in proportion 
is done in the high pressure cylinder. 

These curves cannot be assumed to give the exact ratio of 
work which would be found in an actual locomotive under the 
same conditions. It will, therefore, be necessary to see if it is 
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another locomotive of the same type, while the plotted points are 
taken from actual indicator cards. The curve J shows a work 
ratio of about 75 per cent., whereas the points fall mostly 
between 80 and 95 per cent. 

The locomotive now under investigation was, therefore, kept 


13.5 | 13.79 | 14.38 | 525 | 2.88 1.70 | 181 


-s6 | 2/6 | z206 | sos | azze] | | 
er [io | A | | | 


/.70 /8/ 


.88| 436 |57000| 150 


as SE 
106 | s | 20] 157] |] 
zeoe -a | zs) 167 | 183] 105] 906 [azod ae. 
| ise | 206] zar [200] ire) 109] 105] lem] | > 


19.5 


17.16 


Fig. 4—Information Given by the Indicator Cards Arranged in Tabular Form. 


possible to estimate the location of the actual curves from the 
theoretical results. 

Actual indicator cards would be smaller than the theoretical 
cards as drawn, due to a higher back pressure, a drop in pres- 
sure in the receiver and wire drawing in the steam passages. 
The low pressure card will lose more area than the high on ac- 
count of its greater piston area (the theoretical cards are based 
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Cut-Off in High Pressure Cylinder. 


Fig. 5—Curves Showing the Theoretical Distribution of Power for 


the Conditions Given In Fig. 4. 


on cylinder volume). The actual curves will, therefore, appar- 
ently lie higher on the chart than the theoretical curves, because 
the ratio of work in the two cylinders is larger. 

This is proved by comparing the curve J and the plotted joints 
on Fig. 6. Curve J represents the same theoretical study for 


with the 22 in. and 38 in. cylinders and the setting of the valves 
was changed to conform to the dimensions marked D in the 
table. 

Figure 7 shows the curve D and plotted points from actual in- 
dicator cards which were taken. The points will be seen to fol- 
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Fig. 6—Comparison of Actual Conditions and a Theoretical Curve 
of Power Distribution. 


low a line at about the same angle as curve D. This shows that 
a valve arrangement is being used which gives nearly equal work 
distribution at all speeds and cut-offs, as was predicted by curve 
D. The actual curve is, however, higher on the scale of work 
distribution, which confirms the statement made above that the 
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actual cards show more work done in the high pressure cylinder 
than the theoretical cards. 

The actual cards with the cylinder ratio of 22 to 38 do not, 
however, give a work ratio of 1.5, the figure desired. The curve 
F must, therefore, be considered. This curve with 18% in. and 
38 in. cylinders gives a work ratio of about 103 per cent., and it 
may be judged that in actual service the same cylinders and valve 
arrangement would give a ratio averaging about 140 or 150 per 
cent. The steam lap and lead in the low have been changed in 
this curve in order to bring it more nearly horizontal. 

As the desired work ratio is 150 per cent., it appears that the 
ratio of cylinders shown by curve F is none too large. We can 
then assume that the cylinder ratio can not be less than 4.2, as is 
used in curve F. 

We have now answered the first two questions. In order to an- 
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Fig. 7—Results of First Trial Compared with the Theoretical Curve. 


swer the third, viz.: What sizes of cylinders are necessary to 
give the best return from the adhesive weight of the locomotive? 
it is necessary to have a correct formula for tractive effort for 
Mallet compound locomotives. We are dealing with a cylinder 
ratio very much out of the ordinary, and as the tractive effort 
does not vary in a direct ratio with the size of the high pressure 
cylinder alone, as is shown in column X of Fig. 4, which gives 
the tractive cffort divided by the area of the high pressure cylin- 
der. Nor does the tractive cffort vary directly with the size of 
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to be developed. The first corresponds most nearly to the Bald- 
win formula No. 2 and to D. F. Crawford's formula, whereas in 
column B, 61,050 lbs. correspond most nearly with Baldwin 
formula No. 1, and to G. R. Henderson's formula. This shows 
that the new formula is of different form and gives results which 
do not follow any of those previously in use. 

The Baldwin formulas will not apply to all ratios of cylin- 
ders, as they are based entirely on the size of the high pressure 
cylinder. The formula of B. R. Van Kirk will not apply, since 
it makes the ratio of work decrease as the cylinder ratio in- 
creases, whereas the charts just discussed show the opposite to be 
true. The formulas of D. F. Crawford and Geo. R. Henderson 
seem to be more nearly adapted for our use, but they will not 
apply for the following reason. 

Change the formula to the following form: 

17 X PX CH? xX S 1.7 XP X Ci? X RXS 


(R + 1) D (R+1)D 
which is true because C? = R Cy. Notice that for very large 
values of R the formula approaches the value 
17 XP xX Ci? xs 
7 D 
which is twice as large as it should be. 

The formula of the American Locomotive Company, would of 
course, be correct if a table showing the correct value of k for 
all values of R was available. Such a table, however, has not 
been published.* 

An examination of the theoretical indicator cards drawn for 
the different cylinder ratios shows that starting cards are very 
nearly rectangular in form, and their areas can be easily figured 
if the pressure in the receiver is known, since the mean-effective- 
pressure in the high is the difference between the boiler pressure 
and the receiver pressure, and the mean-effective-pressure in the 
low is approximately the receiver pressure. These pressures 
should be reduced by a factor, such as .85, just as is done in the 
formula for single expansion engines. 

The problem then is to find the receiver pressure for all ratios 
of cylinders. The formula which gives this pressure must be 
such that if the ratio be either one or infinity the formula will 
become 


T. E 


T. E 


D 


.85 P. Cn? S. 
This means that in the formula for receiver pressure R (the 
ratio of cylinders) must appear in the denominator by itself 
or raised to some power. The receiver pressure is always some 
fraction of the boiler pressure, therefore, the formula adopted 
must have the form P, = P += R*. It is then necessary to de- 

termine what value of x must be used. 
This will be done by working backwards from the pressures 
on the theoretical indicator cards as is shown in the following 
table: 


Diameter of Admission pressure from 


cylinders. theoretical indicator cards. Ratio, 
18% in. and 38 in. 220 Ibs. and 37 Ibs. 5.95 269 
22 in. and 38 in. 220 lbs. and 57 lhs. 3.86 380 
26 in. and 38 in. 220 Ibs. and 86 Ibs. 2.56 531 


Cylinder areas. Ratio = R. 

log 5.95 775 

sq. in. and 1,134 sq. in. 4.218 — = = 1.24 
log 4.218 .625 
i log 3.86 .587 

sq. in. and 1,134 sq. in. 2.985 ————— = —— = 1.237 

log 2.985 474 
, log 2.56 .408 

sq. in. and 1,134 sq. in. 2.137 — = = 1.24 
log 2.137 .329 

ANOTAR e odos 1.24 


the low pressure cylinder alone, since the varying tractive efforts 
in Fig. 4 are all from the same size of low pressure cylinder. 
Therefore, those formulas which are based on cither the high 
pressure cylinder or the low pressure cylinder only, cannot be 
used. 

The formulas given in Fig. 8 show what has been proposed 
so far, with the results they give for two ratios of cylinders. It 
will be noted that the results differ very much. Tractive effort 
of 68,800 lbs. and 61.050 lbs. are obtained by the formula about 


The value of x is therefore 1.24, and the formula for tractive 
effort becomes 


85S (P1C1? + PaCn?) 
= D 
Where Pi = P — RLH 
Pa = P — Pı 


This formula will be used in determining the size of cylinders 
necessary to utilize the adhesive weight of the locomotive. 


*[The values of k used by the American Locomotive Company are derived 
from actual tests and include the normal range of R only.—EnpnitoR.] 
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The weight on drivers in this case is 268,000 lbs. Assume that 
9/40 of this weight is a proper drawbar pull. The factors %, 
9/40 or % have been established by practice. In the case of 
single expansion engines the tractive effort has always been fig- 
ured by a formula which gives the tractive effort at the drawbar. 
The formula just derived also gives the tractive effort at the 
drawbar, so the same adhesion factors will apply. 


9 
268,000 Ibs. X a = 60,300 Ibs. tractive effort desired. 
4 


In Fig. 8 the 68,800 Ibs. was derived from this new formula 
using 26 in. and 38 in. cylinders. Trial will therefore first be 
made with a 24 in. high pressure cylinder and, as previously de- 
cided, a cylinder ratio of 4.2. If low pressure cylinders 49 in. 
diameters are selected, the ratio is 4.17. Then, . 


220 Ibs. 
i = --— = 37.6 Ibs. 
4.171-24 
.85 X 28 
T- E. = S (37.6 X 2,400 + 182.4 X 576) = 63,600 lbs. 


As this is too large, a trial with smaller cylinders must be 


Cp “diamefer of H.P. Cylinder in Inches 

C, "diameter of L.P. Cylinder ininches 

S *stroke of Piston in Inches 

D = diameter of Driving Wheels in Inches 


P a boiler pressure 

PA = absolute pressure = P+ 14.7 /b3. 
R =ratio of cylinders 

7 = fractive effort 


Baldwin Locomotive Works, l 
Formula I1 T x5 xP 


Forrnula 2 72% NSxL2P 
B. R. Van Kirk Te Dz, CxS x.30F 
D F Crawford qe LIX Px CES 
T » 46x Px C; xS 


. e C¿xPxkxS 
American loco. Co. T > k=.53 for Re? 


Pou! Meeks 7- ZESA + Py Gy) cas 


Where P= hz and Fa=P-R 


Column A gives resulís for a locornotive with 

26 “and 38 cylinders, 28'stroke, 73 drivers, 
Column B gives results for a locomotive with 

234 and 48 cylinders, 28'stroke, T3arivers, 


. G. R. Henderson 


R= 2.136 
Re 417 


Fig. 8—Tractive Effort Formulas for Articulated Locomotives. 


made. 231; in. high pressure and 48 in. low pressure cylinders 
also give a ratio of 4.17, and the tractive effort equals: 
.85 X 28 
—— (37.6 X 2,304 + 182.4 X 552.5) = 61,050 Ibs. 
73 


T.E. = 


This gives an adhesion factor of 4.39, which is very nearly 9/40. 
Cylinders 23%; in. and 48 in. in diameter are therefore the cor- 
rect size for this locomotive. 


CONCLUSION. 
The problem called for the answers to three questions. These 
are repeated and accompanied with the correct answers. 

What valve arrangement will give a constant ratio of work 
between the two pairs of cylinders at all speeds and cut-offs? It 
appears that the proper valve setting is with the steam laps in 
the high and low pressure cylinders nearly equal and of the 
proper length to give a maximum cut-off at about 90 per cent. 
of the stroke. 

What ratio of cylinders is necessary to give a correct ratio of 
work? In this case where the high pressure cylinders must do 
1.5 times as much work as the low, the low pressure cylinders 
must be about 4.2 times as large as the high. 

What sizes of cylinders are necessary to give the best return 
from the adhesive weight of the locomotive? As the locomotive 
under consideration has 268,000 lbs. weight on the drivers, 28 
in. stroke and 73 in. drivers, the cylinders must be 23'3 in. and 
48 in. in diameter. 
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LOCOMOTIVE CAB FURNISHINGS 


BY ALDEN B. LAWSON. 


Most railroads have, at one time or another, been in con- 
troversy with their enginemen regarding the accommodations on 
the locomotives. Various designs of seats, seat boxes, arm rests, 
etc., have been tested to meet the views of the men, whose com- 
fort should have due consideration. In the modern locomotive 
the space in the cab is often crowded and it is difficult to locate 
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Fig. 1—Drop Spring Seat. 


all the fittings conveniently and just where the engineman can 
reach or see them without moving from his seat. 

The seats, arm rests, ctc., which are described in this article 
have been adopted as standard by a large railroad and in doing 
so the wishes of the men were carefully considered and every 
effort made to conform to them as far as possible. The en- 
gineer's seat shown in Fig. 1 is a drop type, rigidly secured to 
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2—Hinged Arm Rest. 


the side of the cab, and is fitted with springs. To suit all classes 
of locomotives three sizes are used, as shown in the table, the 
larger size being applied wherever possible. The seat is held 
in position by an arm and when it is desired to lower it, it is 
raised sufficiently to permit the arm to disengage from the 
support, the seat then dropping against the side of the cab. 
The covering for the cushion may be easily obtained from old 
Pantasote car curtains, etc. 

Various types of arm rests have been tried out, some loose, 
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some screwed into position and some attached by a chain so 
that when it is desired to close the windows the arm rest may be 
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Fig. 3—Combined Seat Box and Flag Holder. 


removed. None of these types were entirely satisfactory, and 
many were either lost or thrown away. To overcome this, the 
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Fig. 4—Detalls of Cab Heater. 


hinged type shown in Fig. 2 was adopted. This is hinged to 
the window sill in such a way as to permit its being swung out 
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of the way when it is desired to close the windows. A shelf is 
fastened to the cab to support it. 

The fireman's seat box shown in Fig. 3 combines a seat and a 
box for flags and fusees, as well as providing a receptacle in the 
bottom for clothes and other private property. The flags, fusees 
and torpedoes being in a separate compartment, may be neatly 
arranged and do not become mixed in with the tools, etc.. as is 
often the case when a separate box is not provided. The box 
is secured to the cab floor and may be locked to secure the 
fireman's personal property, leaving the flag box unlocked so 
that its contents are accessible at all times. 

The cab heater shown in Fig. 4 is used only under the en- 
gineer's seat, and consists of four or five lengths of 1-in. pipe. 
depending on the width of the cab, connected by return bends and 


Fig. 5—Side Curtain Fitted with Anchor Rod to Prevent Flapping. 


elbows, and resting on the cab floor. These pipes are extended 
up behind the engineer's back and very materially add to his 
comfort during cold weather. On passenger locomotives, the 
steam supply is taken from the train heater pipe beyond the 
reducing valve, and on freight locomotives the heater pipe is 
connected to the manifold or turret, as shown in the drawing. 
The waste valve is left slightly open to prevent condensation 
and freezing, and a wooden tread is used to cover the steam 
pipes. 

The side curtain shown in Fig. 5 is made of white duck and is 
fitted with an anchor rod at the back to hold it in place and 
prevent flapping and tearing. Wrought iron edge rings are in- 
serted for the guide rod, one end of which extends through the 
back of the cab, while the other end is secured to a carline on 
the roof extension, and is arranged with nuts so it may be 
readily taken down. 


PENALTIES Unper FeneraL Laws.—The total amounts, exclu- 
sive of costs, coilected from the railroads as penalties under 
the Safety Appliance, Hours of Service and Ash Pan laws, as 
of November 1, 1912, are as follows: Safety Appliance Law, 
$259,900; Hours of Service Law, for trainmen, $40,921; for tele- 
graphers, $11,715; and for failures to file reports, $500; Ash Pan 
Law, $3.400. The grand total was $316,436. 


STEAM TURBINE ADVANTAGES.—The benefits from using super- 
heated steam are not the same in the turbine and reciprocating 
engines, although thcy are considerable in both. The increased 
economy of the reciprocating engine using superheated steam is 
because of reduced initial condensation and valve leakage. The 
turbine benefits by the reduced frictional resistance offered to the 
rotor by the dryer steam, in addition to the reduction of steam 
leakage past the blades.—Power. 


SELECTION OF OPERATORS FOR OXY- 
ACETYLENE WELDING 


BY J. C. REID. 


Oxy-acetylene welding and cutting, which was introduced into 
the United States about seven years ago, is being extensively 
used in railroad shops, and is by many considered one of the 
most important factors in repair work. Its field of application 
is broad, and its money-saving possibilities are surprisingly large. 
In welding it is not restricted to any particular class of metal; 
steel, cast iron, brass, aluminum, etc., can be worked. In cut- 
ting it is restricted to steel, wrought and malleable iron, but its 
cutting speed in these metals may fairly be compared with that 
of a sharp saw through soft pine, and the cut is very nearly as 
smooth. 

Oxy-acetylene welding is considered a poor investment by 
many railroads, and the welds made by the process very unsatis- 
factory. If some one would visit each person who has this 
impression and find out the direct cause of it, the writer believes 
that in nearly all cases it would be found to be based on some 
piece of work or demonstration performed by an incompetent 
welder. There are many people who claim to be oxy-acetylene 
welders, and who, when given an opportunity to demonstrate 
their ability, show that they know almost nothing of the work; 
it is such men that have given many people a poor opinion of 
the process. The art of oxy-acetylene welding is not one that 
can be mastered in a few days, or even in a few months. Some- 
thing new turns up each day, which necessitates study and re- 
search to determine just how to proceed in order to make a 
success of the work. I have in mind a certain man who is con- 
sidered one of the best welders in the United States; when asked 
if he was an expert he replied, “I am not an expert, but merely 
learning.” 

When a welding plant is installed one of the first problems 
which arise is that of selecting a man to handle it. The one 
chosen may be a machinist, machinist handyman, machinist's 
helper, boiler maker, boiler maker handyman, boiler maker's 
helper, or possibly the job will be advertised on the bulletins 
and given to the first applicant. The writer has had several 
years’ experience with oxy-acetylene, both in doing the actual 
work and in instructing others, and can say from experience 
that there are some people who can never make successful 
welders. There are others who, in their own estimation, can 
learn it in a few weeks; while there are still others who are 
quick to take to the work, become interested and learn some- 
thing each day no matter how long they continue. The man 
selected may be of the latter type, and still after several months 
his work may not give satisfaction. 

If boiler and general repair work is to be done, which is the 
case in practically all railroad shops, there should be a boiler 
maker put on the work and not a machinist. He should be a 
good practical boiler maker; one who can think for himself and 
does not need to be told how to do each individual job. He 
should know the effect of heat on iron, so that he will understand 
just where to direct his torch in order to produce a draw on any 
part of the work. He should be thoroughly acquainted with patch 
work, so that he will know just how to cut out a patch to obtain 
the best results, and he should oversee the laying out of patches 
preparatory to welding. If the shop is large enough, there should 
be a boiler maker assigned to do the work of laying out patches, 
etc. He will soon become familiar with it and will seldom have 
to call on the welder for help as to how to proceed. 

A large part of the success in welding is due to preparing the 
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job for the weld and knowing when and how to pre-heat. Some 
patches, for example, require corrugation; others a slight roll, 
while still others require neither. The majority of machinists 
would be at a loss to know just how to handle this work unless 
they had had considerable boiler experience, which is seldom 
the case. Much damage may be done in a firebox by one un- 
familiar with boiler work. 

Most of the railroads that use the oxy-acetylene process keep 
a record of all the work done in order that it may be seen at a 
glance how much money and time the machine is saving the com- 
pany each month. These reports should be made out daily by 
the operator and should allow for the time to prepare the work 
for the weld, time consumed in welding, labor, oxygen and acety- 
lene gas, material, and time to complete the job after the weld 
is made. The time and cost of doing the same job by the old 
method should also be shown and at the end the saving effected 
by using the oxy-acetylene process should be given. Here again, 
the advantages of a boiler maker over a machinist are evident. 
Being thoroughly acquainted with boiler work and knowing all 
the piece work prices, he can readily compute the cost of doing 
the job by the old method. 

Many companies have trouble in keeping a man after he be- 
comes a good welder. From the record he keeps he sees that he 
is saving the company a large amount of money, and if his rate 
of wages is not raised he soon becomes dissatisfied and leaves. 
It is essential that the man receive a fair rate of wages, which 
should be a few cents more than a boiler maker's rate, for if he 
becomes dissatisfied it is easy for him to shirk, as he is prob- 
ably the only man around the plant who knows anything of the 
work. 

Beginners in this work all seem to be afraid to try vertical and 
overhead welds, such as patches in side sheets or crown sheets. 
After they have done some of this work, and have learned how 
to control the metal, they find the work becomes more simple 
each day. 


REPAIRING INJECTORS 


BY CHAS. MARKEL, 
Shop Foreman, Chicago € North Western, Clinton, la. 


The standard method of repairing injectors in use on the Chi- 
cago & North Western has been very successful. Injector failures 
have been greatly reduced, on some divisions being practically 
eliminated, since its introduction. This system centralizes the 
repairs at one point on each division and includes the furnishing 
of limit gages and complete instructions for procedure to each 
engine house or other point where injectors are inspected. Blue 
prints are furnished each of the designated repair shops giving 
the name and pattern number of every part of all sizes of in- 
jectors in use, and when a new part is required it is ordered 
from the Chicago shop where all parts, finished to standard size 
by the use of jig and box tools, are kept in stock. All engine 
houses are furnished with hand tools for reseating the steam or 
jet valve seat without taking the injector from the locomotive. 
The division repair shops have limit gages as to range of wear 
allowable and a set of special tools for making complete repairs 
to all parts. 

When an injector is reported not working the instructions re- 
quire that the inspector shall first see if the opening is free be- 
tween the check valve and the injector, next to see if the branch 
and feed pipes have an air leak and if the tank hose and tank 
well are tight. If these are found to be in good condition, the 
injector is removed from the locomotive and a repaired one sub- 
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stituted for it. It is then sent to the division repair shop where 
it is immediately repaired and returned. 

All injectors sent to the shop are first taken apart at the 
throttle, the jet and the water opening and are placed in a muri- 
atic acid bath where they remain until no agitation of the acid is 
seen, when they are washed with clear water. They are then 
taken to a bench where the body part is separated from the 
front part by a special clamp and screw which separates them 
without hammering, wedging or damaging any of the parts. The 
nozzles are then pressed out under a screw press and if not worn 
practically to the limit are again returned to place. All repairs 
are usually made at the bench and in the vise without taking any 
part of the injector to a machine. The only machine operation 
required is when the jet seat is worn to the limit. It is then 
taken to a lathe which holds and centers it in a special chuck and 
the seat is drilled and bored out and tapped with a special tap. 
A special pattern of brass bushing is then screwed in place and 
drilled and reseated, bringing it to standard size. Standard gages 
are provided for all parts that may need repairs and each new 
part is formed to fit the proper gage. If the threaded connection 
where the steam or water inlet pipe connect is worn and has 
poor threads, it is expanded by a roller and a solid die is run 
over the thread. Hand tools are used for facing all ball joints 
and the joints on the body where the jet and throttle bonnets 
screw in, as well as for reseating bonnets if they require it. 

At stated periods, an injector repair expert visits the division 
engine houses and inspects their tools, gages and methods. This 
insures these points having good standard tools on hand and 
keeps the injector repairman at the small terminals posted as to 
the latest tools and best methods of doing the work. 


PRESSING IN PISTON VALVE BUSHINGS 


BY V. T. KROPIDLOWSKI. 


In pressing in valve chamber bushings it is general practice 
to do the work by hand, which requires two men working from 
one to two hours for each bushing. At the suggestion of the 
general foreman of the shop with which the writer is connected, 
an arrangement of gearing operated by an air motor was de- 
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Old and New Methods of Pressing in Piston Valve Bushings. 


signed, by means of which the time is reduced to half an hour 
and but one man is required. 

One of the illustrations shows the old method of pulling in 
the bushing by hand by means of a wrench revolving the nut G. 
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The same illustration shows the new arrangement, the rod, 
heads E and F and nut G being retained, but instead of the 
wrench the train of gearing is attached to the nut and the motor 
replaces the men. 

The other illustration shows the detailed construction of the 
gearing, as assembled in the sheet steel frame. The gears of a 
discarded lathe were made use of to avoid the expense of cutting 
new ones; they have a width of face of 1 in. To make the gear 
A suitable for turning the nut G it was necessary to turn a 
countersunk depression in its body and rivet a wrought-iron disk 
K to it. The gear with the disk fastened to it was then bored 
out for the hub J to be pressed in. This hub is hexagonal on 
the inside to fit the nut G. The spindle D is of tool steel, one 
end of which is turned to a Morse taper to fit the motor socket. 
The body is then turned down to 1% in. diameter and is milled 
with teeth to mesh with the gear C, the other end bcing again 
turned down to 1 in. diameter and threaded to receive the nut S, 
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Machine for Pressing in Piston Valve Bushings. 


which is held in place by the dowel X. The diameter of the 
pitch lines of the gears in the train are as follows: A, 11% in.; B, 
24 in.; C, 8 in., and D, 1% in. 

The frame J, which also forms the casing, is made of 3/16-in. 
sheet steel. It was first roughly punched out in a punching ma- 
chine to the shape shown with a 14-in. punch, and the periphery 
was afterwards trued up on an emery wheel. It was then put 
under a steam hammer and straightened. The necessary holes 
were drilled and the larger ones bored out; brass bushings, H, 
were pressed in and riveted to the plate, serving as bearings. 
The sheets are held in place by the bolts R, and parted by the 
pipes P, and the periphery is closed by a galvanized-iron band. 

This arrangement has given good satisfaction and with a No. 
1 Little Giant motor, has ample power for the work. On one 
occasion it appeared to work so easily that the foreman thought 
the bushing was too loose; but when he detached the machine 
and had a man try to turn the nut with a 36-in. wrench, he could 
not move it, and two men could barely turn it. 


DEFECTIVE APPLIANCES ON RAILROAD RoLLING Stock.—The re- 
port made to the Interstate Commerce Commission by the chief 
inspector of safety appliances states that during the fiscal year 
1912 there were inspected 451,090 freight cars, of which 29,091, 
or 6.44 per cent., were found to be defective. The number of 
defects reported was 34,337. There were 17,120 passenger cars 
inspected, of which 348, or 2.03 per cent. were found to be 
defective, the number of defects reported being 780. The total 
number of locomotives inspected was 22,182, of which 697, or 
3.14 per cent., were defective. The number of defects reported 
was 904, 


PAINTING STEEL 


PASSENGER CARS* 


Artificial Method of Drying Saves Ten Days on 
Each Car and Gives a More Durable Surface. 


BY C. D. YOUNG, 
Engineer of Tests, Pennsylvania Railroad. 


The artificial driers and gums ordinarily used in hastening 
the time of drying and hardening of the various coats and 
permitting the necessary rubbing, continue their action so 
that the paints and varnish increase in hardness and brittle- 
ness, rendering them susceptible to cracking and chipping, 
and the process of disintegration is hastened by the exces- 
sive expansion and contraction of the steel surfaces as com- 
pared with wood. The linear expansion of steel being more 
than twice that of wood would seem to indicate the use of 
more elastic coatings than formerly used for wooden cars. 

This fact has been borne out in the service of the paint 


Exterior of Oven Used for Baking Palnt on Steel Cars. 


in a great many cases in an investigation which recently 
came under my observation. It was noticed that when some 
of the equipment had been in service about four months, 
the interiors of the cars were showing varnish cracks and 
checks. As time went on, more cars gave evidence of this 
deterioration, the final outcome being that an investigation 
was made to see how serious the condition was. Some 400 
cars were carefully examined, special attention being paid 
to choose cars built by various manufacturers, where differ- 
ent makes of surfacers and varnishes were employed. An 
endeavor was also made to determine whether the cracking 
of the painted surfaces was confined to the varnish coats 
or the surfacer coats, or both. 

The result of this examination showed that the exteriors, 
including the sides, ends and vestibules, were in fair condi- 
tion. There were a few exceptions to this, but they amounted 
to less than 6 per cent. of the total having serious varnish 
and surface cracks. Interiors were found generally to be in 
a poor condition. About 80 per cent. of the equipment ex- 
amined had the varnish checked through to the surfacer. 

Some of these conditions developed after four to eight 
months' service, indicating either that an entirely new sys- 
tem of painting would be necessary to overcome these 
troubles, or that a more elastic paint would have to be used 


* Abstract of a paper presented at the Railway Session of the American 
Society of Mechanical Engineers, Apri! 8, 1915. 


for interior finishing under the present existing practice of 
painting steel. 

To obtain some data indicating what should be done to 
meet the conditions, preliminary experiments were made by 
painting a number of panels and baking them in a heated 
oven. Repeated experiments along this line indicated that 
artificial driers could be almost, if not entirely, eliminated 
in the paint formulas and that more elastic materials could 
be used without the aid of artificial oxidizing agents. It 
was also observed that the elastic varnish used on the ex: 
terior of the cars could, under this system, be used to ad- 
vantage on the interior, and by the aid of the heat of the 
oven they could be dried to the desired hardness, permitting 
the rubber with oil and pumice to get a flat finish. 

The outcome of the experiments indicated that it would 
be desirable to extend the experimental panels to a full size 
car and, therefore, a proper baking oven was planned that 
would accommodate one of the largest existing steel pas- 
senger cars for the purpose of baking each coat as applied 
to the exterior and interior surfaces. 

This oven is 90 ft. 3 in. long, 13 ft. wide and 15 ft. high. 
The frame work is made up of 3-in. I-beams for the sides, 


A Steel Car in the 


Oven. 


spaced 5 ft. centers. The roof framing is made of the same 
sections and curved to conform closely to the contour of 
the car roof. Each end of the oven has two large doors. 
The oven is lined on the inside with %-in. steel plate, and 
on the outside with galvanized iron of 0.022 gage. The 3-in. 
space is filled with magnesia lagging, thus effecting the 
needed insulation. The doors are insulated in a similar 
manner. Along the walls of the interior of the oven are 
placed 16 rows of 1%-in. steam pipes, and along the floor, 
close to the walls, are arranged manifold castings with small 
lengths of pipe tapped in them at right angles. By this 
means over 2,000 sq. ft. of heating surface is provided. A 
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steam pressure of approximately 100 lbs. to the square inch 
is used, making it possible to get an oven temperature of 
over 250 deg. Fahr. Rectangular openings, made adjustable, 
are provided on the sides near the flour line, allowing the 
necessary admission of air for circulation. Four 8-in. Globe 
ventilators are spaced at equal distances in the roof, like- 
wise provided with dampers to regulate the size of the open- 
ing. By this means of ventilation, fresh air, which is required 
for the proper drying of paint, is obtained, as well as pro- 
viding for the egress of the volatile matter present. Auto- 
matic ventilation and steam regulation have not, at the pres- 
ent time, been applied, but these have been considered ad- 
visable, if the result of the experiment seems to warrant a 
more extended application of the practice. 

A track is placed on the floor of the oven and connected 
at each end with other tracks leading into the regular paint 
shop where the different coats of paint are applied to the 
car before each baking operation. 

The method of painting a car in this oven is briefly as 
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the outside, pale green, bronze, and bronze green on the in- 
side, are then put on. Two coats of each color are required 
to get standard shades. Each coat of color is likewise baked. 


Time SCHEDULE FOR PAINTING EXTERIOR AND INTERIOR OF STEEL 
PASSENGER CARS. 


Outside Inside 
Pe Nt se oti 3 A 
Period Body above Body below 
of Body Roof Trucks window Head- window 
Work s. Pecan os ridas 
1 Ist prime Ist prima ...... Ist prime l:t prime l:t prime 
2 glłaze ape. Soda eae glaze glaze glzze 
3 lst surface > aaae act rub-ground rub rub 
3 2d surface 2d rime’ sas. “udezes ivi. certera 
5 Jd Surface. eses aviso. dave.  “eeeSac” avis 
6: rub ACC Cs ida” caian, ei. G 
7 Ist tuscan 3d prime ...... 2d ground Ist green Ist green 
8 2d tuscan > ce | ee es Stipple cece  ...... 
> stripeand letter: «cesses czasom meta. abs. Ls 
10 1stvarnish 3 ...... truck Istvarnish...... 2d green 
11 2d varnish ~~ ...... color 2d varnish ......  ...... 
12 3d varnish - — evi. is 3d varnish ...... Ist varnish 
I3 ma Ca: ana rub 2d green ...... 
air dry 


The car then receives the required lettering, striping, etc., 
after which the outside and inside surfaces get three coats 
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Steam Piping in Oven for Baking Paint on Steel Passenger Cars. 


follows: First, a priming coat is given the exterior and in- 
terior of car, which is then moved into the oven and baked 
for three hours. The temperature at the start is about 160 
deg., but rapidly rises at about 1 deg. per minute until a tem- 
perature of 250 deg. is reached, requiring about 1% to 2 
hours. The oven is held at this temperature until the lapse 
of 3 hours, when the car is withdrawn, allowed to cool 
sufficiently to work on, after which the surfaces are glazed 
and depressions and uneven places puttied. The car then 
receives its first coat of surfacer, is returned to the oven for 
3 hours, baked and removed for additional coats which vary 
from two to three in number as the needs of the case require. 

After the last coat of surfacer has been applied and baked, 
the outside surface of the body of the car is rubbed down 
with emery cloth and oil to produce a flat and smooth sur- 


face. The various color coats used, such as tuscan red on 


of a high grade finishing varnish, especially adapted for the 
baking process. Each coat of varnish is baked at a tem- 
perature from 120 deg. Fahr. at the start to 150 deg., which 
is Maintained until the expiration of 3 hours. The interior 
surfaces of the car are then rubbed with pumice and oil. 
giving the flat finish desired, thus completing the painting 
of the car. 

To illustrate better the schedule of operation followed, or 
the timing of the various coats, both for the outside and 
inside of the car, to secure the most economical conditions, the 
above table is given. The column headed “Period of Work” 
does not necessarily refer to days, as in some cases three of 
these periods are performed in one day. 

All of the work done by the baking process of painting 
can be accomplished in six to eight days, thus effecting a 
saving in time of about ten days as compared with the 
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standard or present air drying system. Further, the paints 
and varnishes have been worked up so that they are espe- 
cially adapted for this baking process, having greater elas- 
ticity. Exact formulas for the various mixtures are well 
defined, so that uniformity in material is expected, thus giv- 
ing greater durability, better appearance and longer life for 
the paint work. 

The checks and cracking previously found will be con- 
siderably lessened, if not almost removed. By oven painting 
the work is done under more uniform conditions, which at 
the present time are so hard to control. It enables the 
surfaces of the car to be heated uniformly and dried thor- 
oughly, thus removing any objectionable moisture before the 
first priming coat is applied, which is a very desirable feature 
of the new method. 

A considerable saving will be effected by the shorter time 
that cars will be held out of service when undergoing repairs 
and repainting in the shops. It is expected that dirt, soot, 
etc, will not adhere or imbed themselves so readily and 
that the general appearance of the car will be improved by 
the baking method. 

This oven was placed in service the early part of this year, 
and the results of the complete car at this time seem to 
justify the experiment. They seem to indicate that the re- 
sults obtained from a small panel can be duplicated in the 
full size passenger equipment car and that, if this is the 
case, this method of painting can not only be used to ad- 
vantage for the painting of steel passenger equipment cars, 
but for the painting of any other full size steel structure of 
a similar character where protection and finish are desired. 


PNEUMATIC CHUCK FOR STAYBOLT 
DRILLING 


BY J. C. BREKENFELD, 
Assistant Machine Shop Foreman, St. Louis & San Francisco, Springfield, Mo. 


The illustrations show a device that was designed to reduce 
the breakage of drills to a minimum and increase the output of 
the machines in drilling 7/32-in. holes, 114 in. deep, in staybolts 


a 


Se 


Ea 


C 
— 

— est 22 R l 
S ES IN 
| == y 
l | 
EE ee 
| Jy e 
' À Y 
| = 
1 E: e 
i i 
+ | 
` SY — y 
| 
4" Three Wa. Valve 
| for Air Inlet and 
| Release 
| 
| 
i 
| 
{ 
| 
| 
| 
4 


er eA 


Details of Pneumatic Chuck for Drilling Staybolts. 


for locomotive boilers, in order to comply with the government 
requirements. Before the introduction of this pneumatic chuck, 
the method used was that of screwing a hardened tool-steel cap 
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on the staybolt for a drill guide, and holding the bolt in a smail 
chuck with a V cut on one of the sides; a handle was provided 
to hold the bolt in the V of the chuck. The breakage of drills 
by this method was excessive, there often being as many as six 
or cight broken per day in drilling from 175 to 300 bolts on a 
machine. 

Having available three drilling machines of one type, it was 
decided to place them close together and equip them with pneu- 
matic chucks. Heavy galvanized-iron chutes were placed under- 
neath the tables to convey the bolts and lubricating liquid to a 
pan on the floor, so located as to serve all three machines. A 
small geared circulating pump was placed at the back of the 
base of one machine and belted to the smallest driving pulley 
cone. A 1⁄4-in. pipe was led from the pump to each machine, 
just back of and through the machine column to the height of 
the top of the chuck, and a %-in. pet cock was used to regulate 
the flow of lubricant. In the operation of the chuck air is 
admitted behind the piston, which draws in the clamp 4. A stay- 
bolt having been previously placed in this clamp, the action of 
the air pressure holds it firmly in the V-shaped notch in the 


Pneumatic Staybolt Chuck Applied to a Drill. 


chuck body B. The bolt is thus centered under the small hole 
in C, through which the drill is guided. 

The original feed handles on the machines were only 12 in. 
long, but these were increased in length to 18 in. and made of 
14-in. gas pipe so as to be light enough for the counterbalance 
spring of the spindle to raise the drill out of the staybolt after 
the right depth had been drilled. This leaves the operator’s right 
hand free to release the air chuck, and the left hand free to 
place anoťher bolt in the chuck. The drilled bolt, on being re- 
leased, falls through the table and follows the chute to the pan 
on the floor, from which the bolts are delivered to the stores 
department by laborers as often as the pan requires to be 
emptied. 

With these changes and the machines speeded to 800 revolu- 
tions per minute, the output of each machine was increased to 
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about 800 bolts per day of nine hours, and the breakage of drills 
was reduced to only one or two each day, sometimes none being 
broken. The average drilling time is thirty seconds per bolt. 


DIAGRAM OF MACHINE TOOL 
OPERATION 


BY L. R. POMEROY. 


The accompanying diagram permits information to be quickly 
and accurately obtained in an investigation of the amount of 
metal removed by a machine tool, as well as the horsepower 
required, when it is operating under various conditions of cuts, 
feeds and speeds. The scale at the bottom of the left half of 


the diagram gives the depth of cut in inches, which will be one- - 
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example shown by the dotted line indicates that a machine work- 
ing with a %-in. depth of cut and a \%-in. feed and running at 
80 ft. per min. cutting speed will remove 60 cu. in. of metal a 
minute. This would require 24 horsepower if the metal was 
cast iron, 36 horsepower if of wrought iron or steel, and 60 
horsepower if steel tires were to be turned. To indicate another 
way of using the table, we will assume that a lathe has a motor 
which will deliver 20 horsepower for the length of time that the 
operation requires. Assume that a cast-iron piston head, 24 in. 
in diameter, is to be turned. The machine is assumed to be 
fitted with speed changes such as will allow a speed of 95 revo- 
lutions a minute of the spindle to be obtained, which will give 
a cutting speed of about 60 ft. per minute. If the diameter is 
to be reduced 34 in. the depth of cut wi!l be 3% in. Referring to 
the table, it will be seen that 20 horsepower for cast iron is 
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half of the reduction in diameter in the case of lathe or boring equivalent to the removing of 50 cu. in. of metal a minute. Fol- 


mill work, and above it are diagonals marked for various feeds 
from 1/32 in. to 3/16 in. The combination of the depth of cut 
and the feed will, of course, give the area of the cut in square 
inches and this is shown in the scale at the center of the table. 
In the right half of the diagram are shown the cutting speeds 
from 10 to 120 ft. per minute. The area of the cut multiplied 
by the cutting speed will give the cubic inches of metal removed 
a minute. This is shown on the bottom scale of the right-hand 
half of the diagram. Directly below this is given a scale of the 
horsepowers required for doing the work on three different 
materials, viz.: cast iron, wrought iron and steel, and steel tires. 
This horsepower indicates the size of the motor required on 
the machine for the work. 


This diagram can, of course, be used in various ways. The 


lowing on the line through the point 50 up to the diagonal line 
marked 60 ft. per minute cutting speed and then directly across 
until the vertical line from 34 in. depth of cut is intersected, it 
is found that a feed of about 3/16 in. will be required to develop 
the full power of the machine. Other methods of using the table 
will readily suggest themselves to the foreman or operator. 


Subway FOR GENOA, ITALy.—Genoa is confined to a compara- 
tively narrow territory, between the mountains and the sea, and 
can only grow at the two ends. Two engineers, E. Rava and 
S. Cattaneo, have planned a subway and elevated railway to serve 
it. from a suburb on the west to one on the east, a distance of 
a little over 6 miles, about three-fourths of which will be under- 
ground. The cost is estimated at $5,000,000. 


APPRENTICESHIP ON THE ILLINOIS CENTRAL 


Both the Shop Apprenticeship Methods and the 
Co-Operative Plan Possess Unique Features. 


A general system of apprentice instruction was established on 
the Illinois Central and Central of Georgia last July under the 
direction of the Educational Bureau, a department established on 
these roads in 1911 for the purpose of providing free instruction 
to the employees who desired to educate themselves further in 
their respective fields of railroading. Although these roads have 
employed apprentices before this time, there were no instruction 
classes held except at Water Valley, Miss., and Vicksburg. 

The Educational Bureau having become thoroughly established 
was in a position to handle the apprentice instruction in an ef- 
fective manner, and under the direction of D. C. Buell, chief of 
the bureau, nine schools on the Illinois Central and one on the 
Central of Georgia were in full operation within two months' 
time, the lesson papers being prepared by the Bureau. The han- 
dling of the problem in this way makes it possible to operate 
these schools at a reasonably low cost. The following table 
shows the operating cost for the two lines: | 


Cost per Cost per 

Num- Appren- Cost Cost per appren- mile of 

ber of ticesen- per school tice per road per 
Road Miles. schools. rolled. year. per year. year. year. 
LC guns 6,127 9 365 $9,000 $1,000 $24.66 $1.47 
C. of Ga..... 1,914 1 75 1,500 1,500 20.00 78 


After a careful study of the situation it was decided to have 
30-minute class sessions, beginning at 7 o'clock in the morning; 
this allows ten classes to be handled each morning. In all but 
the Burnside shops at Chicago, it is possible to finish the class 
work before noon. This length of session was chosen because it 
was believed that the apprentice would be able to assimilate more 
than if required to spend a longer time in the class room. The 
boys come to class knowing that the period is short, and that 
they must pay attention, because there is barely time to get what 
they want. They go away still fresh and interested, and wanting 
more instruction rather than being satiated with what they have 
tried to absorb. 

A second consideration was that by having half-hour class 
periods the instruction work is more flexible, and at the smaller 
shops the classes need not consist of more than three or four 
boys; at the larger shops the maximum number in a class would 
not be over eight or nine. In this way the boys may be kept 
in classes which suit their progress, and may be given practically 
individual instruction. 

There is a third feature that is also important from an eco- 
nomic standpoint, and that is that with the exception of the very 
largest shop, the instructor is through with his instruction work 
at noon each day, and can spend the afternoon doing special 
work for the shop officers, or in organizing special night classes 
for the journeymen and handymen in the shop who want in- 
struction. These evening classes are offered to the men free of 
charge, and in some places they are very well attended. 

The next consideration was the relationship of the apprentice 
instructor to the shop. It was especially desired not to take 
the control of the apprentice boy away from the shop organiza- 
tion, and it 1s thoroughly understood on the Illinois Central and 
Central of Georgia that the apprentice instructor has no author- 
ity over, or any concern in, the boys’ shop work. The master 
mechanic, shop superintendent, or general foreman, is, of course, 
naturally interested in his apprentice boys, and will have a spe- 
cial desire to teach them to become efficient journeymen, but if, 
through the establishment of an arbitrary apprentice instruction 
organization, the control of the apprentice boys in the shop is 
taken away from these men and turned over to the apprentice in- 
structor, it naturally creates a condition where the shop officers 
lose a certain amount of interest in the shop work of the boys, 
which is not counteracted by the work the apprentice instructor 
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is able to do in the shop. The shop officers, therefore, continue 
to have the same jurisdiction and responsibility for the boys as 
before apprentice instruction was established. They are respon- 
sible for the education of the boys in the shop, and the appren- 
tice instructors, under the direction of the Educational Bureau, 
are responsible for the class work only. This system of organi- 
zation has worked out successfully, and the shop officers have 
taken a renewed interest in the whole apprentice question, hav- 
ing arranged for a shop foreman or demonstrator to have special 
charge of the boys in the shop. The fact that the apprentice in- 
structors do not arbitrarily step in and take the apprentice away 
from the control of the foreman is considered one of the chief 
advantages of this system. 


CLASS INSTRUCTION. 


No mechanical drawing is taught in the apprentice schools 
during the first year and a half or two years of a boy's appren- 
ticeship. It is not the aim of the apprentice class work to make 
draftsmen, but to make more efficient shopmen. The apprentice 
boy needs to learn to read working drawings; he needs to learn 
to make a shop sketch quickly and accurately, but he does not 
need to be a mechanical draftsman to accomplish these results. 
Consequently, the first work in the shop apprentice classes con- 
sists of a series of 85 half-hour lessons on reading working 
drawings. These lessons have been specially prepared, and the 
thirty-sixth lesson is an actual shop blueprint. 

The lessons in the reading of working drawings are given on 
alternate days, or three times a week. They are followed by 
shop sketching lessons, of which there are about 60 in the 
series. With this schedule the apprentice boys should be able 
to read any shop blueprint, and to make any necessary sketches 
in connection with their work at the end of the 145th Jesson. 
Following the instructions in these two subjects, which is given 
to all classes of apprentices, will be lessons in shop practice, 
arranged according to the different trades that the apprentices 
are learning. 

Such boys as desire to take mechanical drawing will be allowed 
to do so in the last half of the last year of their apprenticeship, 
although any of the boys who are particularly anxious to qualify 
as draftsmen may take up the regular mechanical drawing course 
of the Educational Bureau on their own time during any period 
of their apprenticeship. 

The alternate days not given up to the course of lessons just 
described, are assigned to the study of arithmetic and general 
mechanical subjects. The first year apprentices are started out 
with lessons in addition, subtraction, multiplication, division, etc. 
Those who are qualified in these subjects simply take the lessons 
as a review and quickly work themselves up to a higher class. 
These lessons are continued with practically no interruption 
through decimals, and then through higher mathematical sub- 
jects, such as square root, cube root, formulas, geometry and 
trigonometry; interspersed between the latter series are other 
lessons of a practical nature on mechanical railroad subjects. 
For instance, the Educational Bureau’s unit on “Locomotive 
Boilers” is read and discussed in class, and the class may meet 
in the shop at some dismantled locomotive to complete their 
study of this subject. Following this some other paper on the 
locomotive is taken up. The locomotive chart is studied to 
familiarize the boys with the names of all the parts of a locomo- 
tive. The car chart is studied in a similar way by the car shop 
apprentices. Other of the Educational Bureau lessons are used 
in a similar manner to give the boys as broad a gencral knowl- 
edge as is possible in the time allowed. 

During the study of the lessons in the reading of working 
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drawings the instructor, who is equipped with a T-square, tri- 
angles and a compass for use on his blackboard, draws some of 
the Egures in the lessons, explains some of the simple principles 
of geometrical drawing, etc. The boys also go to the blackboard 
and make freehand drawings of many of the objects illustrated in 
the lessons, to make sure that they are understood. In this way 
the student receives a fairly good elementary knowledge of sketch- 
ing while learning to read working drawings, and all through 
the lessons on this subject and sketching the student is learning 
the fundamental principles of mechanical drawing so that on the 
completion of the course in the reading of working drawings and 
sketching lessons it will not be difficult to make a fair draftsman 
of him. 

In a similar way the shop practice covering each of the draw- 
ings that a boy receives in class is outlined and covered in con- 
nection with the reading of the drawing, so that a boy when tak- 
ing the first actual blueprint, which is lesson 36, does not look at 
it simply as a cellar bolt, but is told what a cellar bolt is for, how 
it is made, what kind of a machine it is made on, what kind of 
material is used, how the stock is obtained, what is done with 
the finished stock, etc. This principle is followed through in all 
of the lessons. 


CO-OPERATIVE PLAN, 


A short time after the apprentice schools had been established 
the co-operative plan was started on the Illinois Central at 
McComb, Miss., by which high school students are received as 
apprentices in the shop while they are attending school, the 
time being equally divided between the shop and the school. This 
plan is similar to that originated by Dean Herman Schneider of 
the University of Cincinnati, and while there have been similar 
co-operative plans between high schools and shops it is believed 
that this is the first such plan adopted between a railroad shop 
and a high school. 

The reason for starting it was rather unique. Professor 
H. P. Hughes, of the McComb city schools, wanted a manual 
training department to help make the high school more attractive 
to the boys. He had a rather peculiar experience in the case 
of two boys that clearly demonstrated the necessity for such a 
department. Two chums were graduated from the eighth grade 
at the same time; one went to work in the railroad shop as an 
apprentice, while the other was persuaded to continue on through 
the high school. By the time this boy was graduated the other. 
having served his apprenticeship, was a journeyman at his trade, 
and was earning 39 cents an hour. The high school graduate, 
seeing no other opening, applied for work at the shop. and the 
best that could be given him was a first year apprenticeship at 
12 cents an hour. It nappened that this high school graduate at 
12 cents an hour was put to work as the helper of the chum, a 
journeyman earning 39 cents an hour. Parents and children 
alike in McComb could only see, after this experience, the differ- 
ence of four years in time and 27 cents an hour in money in 
favor of not going to high school, and it was to overcome this 
condition that Professor Hughes asked the Illinois Central for 
aid. 

The details of the plan were handled by Mr. Buell, chief of 
the Education Bureau, and it was arranged for the boys to 
spend alternate days in the shop. Two boys constitute a unit in 
the shop and in the school. One boy reports to the shop and 
works as an apprentice Monday, while the other boy of the unit is 
in school. Monday afternoon, after school hours and hefore the 
shop closes, the school boy hunts up his partner in the shop, and 
finds out what he is doing, so that he can report for work at the 
shop Tuesday morning and let his shop partner attend school 
Tuesday. The boys alternate thus each day, so that the unit 
always represents one apprentice boy in the shop and one stu- 
dent in the school. Experience proves that there is practically 
no confusion in the shop due to this method of alternating the 
apprentice boys; and so far no change has been required in the 
present school program. 
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The railroad accepts as a student on the co-operative plan any 
public school student 16 years of age, or over (in accordance 
with state laws), who shall be recommended by the proper school 
officer. There are few formalities connected with the plan. The 
student signs the same form of apprentice indenture as any other 
apprentice boy, who applies for work at the shop and is ac- 
cepted, would sign. Each boy must agree to be faithful and dili- 
gent in both his shop work and his school work, and respecting 
the discipline of the shop while at the shop. Unsatisfactory work 
in the shop or school will be sufficient cause to bar a student 
from further participating in the benefits of this plan. 

The regular four years’ high school course, when taken on the 
co-operative plan, contemplates the student working in the shop 
dúring the summer months when the school is not in session. 
Taking this into consideration it may be seen that under this 
plan the high school student at graduation will have worked 
about two years and five months actual time in the shop, but the 
Illinois Central allows three years’ time on the apprenticeship 
period of every high school student who graduates under this 
plan, so that on graduation the co-operative student will have 
only one year more of apprenticeship to serve before becoming 
a journeyman. 

This plan proves successful in practice because of the fact that 
every such boy becomes a responsible factor in the every day 
work of his community. It is up to him to be on time at the 
shop and to know what he must do; it is also up to him to study 
with his partner and keep pace with his class. In addition to 
this the boys are paid regular apprentice rates for every hour 
they work in the shop, so that as wage earners under shop dis- 
cipline they begin to grow into useful manhood. The sense of 
responsibility, the fact that wages are paid for work done, and 
the broader insight into practical affairs that the boys obtain 


. through this plan, all unite in giving them a clearer understand- 


ing and a higher appreciation of the value of their school work. 
Experience proves also that under this plan they are able to do 
with ease twice as much in school as the average high school 
student. 

There are only two really good reasons why a boy in good 
health leaves school before he graduates from high school. The 
first is that he must earn money for his own support or the sup- 
port of his parents. The second is that the school does not 
interest him—he wants to get out in the world, to “get to work,” 
to be earning some money. The co-operative plan nulliñes both 
of these reasons for a boy leaving school, and leaves practically 
no excuse for parents interrupting a boy’s schvoling before he 
graduates from the high school, for the reason that a high school 
boy can earn from $15 to $20 a month while going to school and 
working on this plan, and for the added reason that his desire 
to go to work is fulfilled, his desire to earn money is fulfilled. 
and the school work instead of being drudgery is a welcome 
interruption on alternate days from the hard work of an ap- 
prentice in the shop. This plan does not appeal to boys who 
are lazy or who have a yellow streak in them, but it does appeal 
most strongly to the majority of boys who now want to leave 
school before graduation. 

The adoption of this plan has developed another interesting 
feature, and that is that without exception at the places where 
it has heen started there have been one or more boys in the shop 
who have not completed the high school course, who have gone 
hack to school under the co-operative plan, continuing on their 
term of apprenticeship, and at the same time arranging to 
complete their high school education; and in more than one 
instance the co-operative plan has appealed to them so strongly 
that boys who had left school in the first year of high school with 
no intention of getting any further education, are now going 
back to school and are planning to go on at the completion of 
their high school work to a technical school which offers co- 
operative education. 

This plan costs the railroad company practically nothing, but 
it is giving the company a considerably higher class of appren- 
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tices. In a similar manner the plan costs the community which 
adopts it nothing, but it makes the high school work much more 
effective, and enables many boys, who would otherwise leave 
school, to continue their schooling and become high school grad- 
uates, while at the same time they are able to pay their way 
from the money they earn in the shop, and are learning a trade. 
Soon after this plan was well started at McComb the same 
opportunities were offered at other shops, and the plan is now 
in effect at Centralia, Ill., Clinton, Ill., Waterloo, Ia., and at 
Birmingham, Ala. While it has only been in operation for a 
short time, it has been so well received by both the students and 
the Jocal school authorities that it bids fair to extend rapidly. 


SHOP ORGANIZATION. 


The shop instruction and the class room work are in no way 
connected to each other, the educational work being directly con- 
trolled by the Educational Bureau, and the shop instruction 
directly controlled by the mechanical department officials. The 
mechanical department is represented by F. W. Bason, who, as 
supervisor of apprentices, follows up the work of the appren- 
tices in the shop and has general charge of the apprentices from 
the mechanical department standpoint. The apprentice is hired 
by the local mechanical department officers, who, after receiving 
a report of his educational qualifications from the local appren- 
tice instructor, pass on his character and general qualifications 
aS an apprentice. 

The following schedule has been arranged for the transferring 
of apprentices from one class of work to another, so as to give 
the boy a general knowledge of all the different classes of work 
pertaining to his particular trade: 

MACHINISTS, 
Months. 


Drill press (large and small)..........cc ce cece ce cceeseeceueseaveses 
lathe (bolt lathe first; then general)............cc ccc ccceccccceeces 


OTE. AO a CS ah wis o ane el dad 
A A A xs aed met th oa She ito Meow act E aa 
Work above running board, consisting of hand rails, 
boiler mountings and all similar Work... .ccecccccceccceucccucueeaes 
Frames, shoes and wedges, wheeling engines, putting up spring rigging, 
expansion gear, removing and applying cylinders, etC............... 
Applying pistons and steam chests, putting up motion work, 
guides: OCC! is ees at A O a OE a E EE ea lees 
Nis@ work on rods CUCA a ae ha His bw kor weed aia E DA i 
Vise work on motion work, pistons, crossiicida, ero ges eee Gee 
Tool-room work, handing out tools, running machines such as tool and 
drill grinder, lathe, milling machine, etc... .cccc cece ener esse eecnces 
Vise work on tools to consist of general repairs to tools of the various 
departments, die sinking, €t@ os. daica wee lees Geeks areca 


RN & Ube & A Wivttonh 


When the apprentice is not placed in the tool room he is 
placed in the air brake department for the following experience: 


Months. 
Overhauling and applying brake rigging, air pumps, lubricators, en- 
gireer's valves, injectors, steam and air gages, gage cocks, pops, 
whistles and all work handled in this department.. cs eee eke eee ees 


As it will be necessary to have the apprentices in the round- 
house machinery repair gang, and on the surface or laying-out 
table, the time allotted to these departments is as follows: 


Roundhouse from six months to one year; machinery repair gang from 
two months to six months; surface table from one to three mont 


Credit is given the apprentice for experience and time spent 
on this class of work, and he is exempt from serving any time on 
the regular schedule on work of a similar nature. 


Borer Shops. 
Months. 
Heatirg rivets, scaling boilers, and general helping on light work, punch 
TCL) NER sacs eh Soe ad eed re arg hee sce A A habeas 
Ash pan and netting work; also as much sheet iron work and miscel- 


lar cous light boiler work as possible........ ccc cece ee cee meee eens 10 
Tank work, such as patching, riveting, applying angles, etC............ 6 
Pe Se TUN i ae tarsus A Hk oe hee wet masts Oe gate Glo bee wien ie 6 
Firebox work, reaming and tapping staybolt holes, setting and cutting 

off <taybolts, EOS e A lt e A oe 
Workirg with boilermaker on general work, such as flanging, riveting, 

applying new sheets, bracing and staybolt work.......... ce eee eens 

The last six months to be spent on work either under the instruction of 


the layer-out or working on general boilermakers’ work with helper and 
handymen, the apprentice to be in full charge of work. The work to con- 
sist principally of patches, half side sheets, door sheets, back and front 
flue sheets, smokebox extensions, smokebox liners, and general boilermakers’ 
work. 

In shops employing a sufficient number of boilermaker apprentices, one 
apprentice to be kept with the Javer-out, and as one apprentice is retired, 
another to be ready to take his place. 
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BLACKSMITH. 
Months. 
Running steam hammer ...........oooooo... ens 6 
Heéating bolts apra A as 3 
Helping on small fires (light work) RA A li 6 
Running bolt header and forging machines............ooooocoocmoom... 3 
Helping on tool fire ..........oooo.o... A dE 6 
Light work on fire with helper........ ccc ccc eeese cece esse rene eteee 8 
Heavy work on fire not requiring any articular Sb esate area ava E enh 10 
Working on fire, all classes of work, fi ling the place of absent black- 
smiths and doing general blacksmith Work......o.ooooooconcccocnncn... 6 
Total acia E E EE baaa O Aa 48 


The last year of the blacksmith apprentice work consists of 
general blacksmith work, working on frame fires, heavy work 
under the steam hammer, such as drawing out, forging billets, 
piston rods, equalizers, main and side rods, etc., and such other 
work as will familiarize the apprentice with handling iron under 
the large hammer. He is also given an opportunity to operate 
the large up-setting machine. 


Tin AND Pipe Suop. 


Months. 
Helping on pipe ns AA IS 10 
Injectors, lubricator pipes and copper pipes e O 10 
Air brake pices O Rag wg Cane Gees Bate by tes 6 
Jackets and sheet iron Work. 604 2004 issu eases ooh ea dees a 4 
Tin roofing, headlights, classification lamps, lanterns, oil cans and 
general light tinsmith work... ......0. ccc ccc eee cece eeees PAN 
General pipe and tin work. .........cc sees cece cece eset te ereteeseras 12 
Total aac sie arte tae nS Aletta a hea Bi he Se gp te OC he See Ok eee coe aaa aeta tok 48 
Car DEPARTMENT. 
Carpenter Shop. 
Months 
Making boxes, EU cc sesen En Siti he aoe wa ee Nee ad ea ae eee ee 6 
Bench work aci is were ttl ek, bes i a A aS eh ee 6 
Passenger Shop 
Stripping: ete: eck ieies A eh Ese tae Oba clea eens 6 
Platform work tal ea eee hE Me en ESPA eee 6 
Body work e a cree a oS ihn ae E ee eee, carves A da dai eae te ree lee 6 
Inside finish and trimming ......... Re ree ee a a 6 
Freight Shop 
AL atound car wark sarsii dee oaeee i eT EEEE a hae ae 6 
Office work in car departmert office on defect cards, etc.............. 6 
Total -crer a a Nee we Dar ee ee eee le 48 


The following individual monthly report is made out by the 
shop demonstrator and the educational instructor, and is ap- 
proved by the local master mechanic: 


Illinois Central Railroad Company. 
The Yazoo & Mississippi Valley Railroad Co. 


SHOP AND CLASS RECORD OF APPREATICES AT 


Shop, Month E 


“Dhúmey” of aggrentice to da based entirely eo quality and quailty d work, whose 1009 wi equal a armai eutgut. 
Brees } A patent; R goed: Chir, D, vamtiintory, R, inion. 
Mothraneen | HOD i bo aBuoui for omtaum of vah, and probleme a abrod ameoetiy 


Desmacionteor. 
Aggeveel. 


Tochaiend teetrectes al Agar. 


Form Used for Monthly Shop and Class Record of Apprentices. 


This report is made in duplicate, one copy being sent to Mr. 
Buell, chief of the Educational Bureau, and the other being held 
at the local shop. A second form is made out monthly by each 
shop for the office of the general superintendent of motive power, 
showing the average efficiency in the shop and class room of 
all apprentices in each trade for the first, second, third and 
fourth year apprentices. From this form a summary is made, 
with the same headings, but with the totals from each shop so 
that a comparison may easily be made. The following table 
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gives the classified list of apprentices on the Illinois Central 
system: 


APPRENTICES PER TRADE PER SHOP. 


Machin- Boiler- Black-Tin and Carpen- 


ists. makers. smiths. pipe. Painters. ters. Found. 

Burnside Shops......... 62 10 3 16 1 17 E 
Memphis, Tenn. ....... 26 3 gs os 1 és sie 
Vicksburg, Miss. ....... 20 6 2 2 Pe sae i 

cComb, Miss. ........ 20 5 2 oe 5 5 5 
Water Valley .......... 22 1 3 2 2 2 ia 
Waterloo, la. .......... 13 9 2 ae 1 
Paducah, Ky. .......... 32 6 1 3 2 1 
Centralia, Til. -......... 13 2 ‘5 2 45 
Clinton, I. 2d 24 5 1 
Mattoon, PP 6 2 1 
Freeport, Ill. .......... 5 2 as ss 
Mounds tics 2 E 5 2 
East St. Louis, Il...... 7 za 

Total per trade.......252 51 13 29 11 26 5 

Total entire road..... 387 


MACHINE FOR DRILLING TELL-TALE 
HOLES IN STAYBOLTS 


BY PAUL R. DUFFEY. 


It has been the general practice to drill tell-tale holes in stay- 
bolts before applying the bolts and to countersink the ends suf- 
ficiently to prevent closing the holes when riveting. A number 
of shops applied bolts without drilling, but when the drilling 
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by a suitable flat bar supported at the ends by upright pieces 
of angle iron which are fastened to the floor by lag screws. 
This frame is braced to the backhead of the boiler and the 
slide holder X, placed on the flat bar, supports the slide D. 


a 


ae 
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Apparatus for Drilling Tell-tale Holes In Staybolts. 


The machine is clamped in any desired position on the slide 
D by means of the support clamp B, support clamp block C 
and screw A. The swivel plate A has a bracket F for the 
spindle feed, attached to it in such a way that it may be turned 
to any position and the main spindle J, which holds the drill, 
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Details of Machine for Drilling Tell-tale Holes. 


was done later the depth of the holes did not conform to the 
present standard, and in consequence had to be redrilled to 
standard. 

In order to drill the bolts to the proper depth after they are 
applied, the machine illustrated here was devised. It permits 
of accurately drilling holes in staybolts at any angle after they 
are in position in the firebox. The whole machine is supported 


passes through this bracket. The feed gear G, which has teeth 
engaging with those on the main spindle J, is controlled by 
means of the handle in the feed gear support H and the 
ratchet lock K. The power for operating the drill is supplied 
by an air motor. This device is in use at the Portsmouth, 
Ohio, shops of the Norfolk & Western, where 1,800 holes have 
been drilled by it with six 3/16 in. drills. 
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WELDING OIL CUPS ON ROD STRAPS 


BY E. L. DUDLEY. 


The drawing shows an oil cup machined, ready to weld on 
the strap. It is made from a piece of round iron of the proper 
size, chucked in a lathe where thimble B and groove A are 
formed. The strap is counterbored the size of thimble B to 
receive the oil cup. The thimble is about % in. long, and the 
counterbore in the strap is just deep enough to allow the cup 
to rest flat on the strap. The cup and strap are then delivered 


— * 


Oil Cup Prepared for Welding to Strap. 


to the blacksmith shop, where both are brought to a welding 
heat and the weld is made in the usual manner. The groove 
A is to help the blacksmith in using his tools. After welding, 
where no special tools are in use for the purpose, the cup may 
be easily finished by chucking the strap in a lathe. 


SMALL FACE PLATE FOR AIR BRAKE 
WORK 


BY F. W. BENTLEY, Jr., 
Chicago & North Western, Huron, S. D. 


Face plates used in connection with air brake repair benches 
are often few in number and in poor condition, two or three 
men sometimes using the same plate, with the result that it 
gets but little care. 

The plate illustrated is made from an old reversing cylinder 
cap from a Westinghouse 8 in. air pump. The threaded por- 
tion of the cap can be used to hold it in the lathe chuck jaws 


4” 
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Face Plate Made from Reversing Cylinder Cap. 


while the handle is being turned up. By turning the cap around 
and protecting the finished portion with copper strips between 
it and the jaws, the threaded portion may be turned off and the 
part used as a face may be gone over and trued up. A lathe 
in good condition can turn out a very accurate plate. The plate 
should be kept in a small tin box, the bottom of which should 
be covered with a flannel rag soaked in oil. By using these 


ENGINEER. 253 


old caps each repair man may have a face plate of his own, 
and they will be found useful in spotting slide valve feed valve 
valves, flat faced triple valves, rotary seats and for a great 
variety of other work. 


SMITH SHOP KINKS 
BY C. L. DICKERT, 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


WELDING JAWS ON BRAKE CYLINDER PUSH RODS. 

The jaws for the brake cylinder push rods may be made on 
a forging machine at a little more than one-half the cost of 
doing the work by hand. The dies shown in Figs. 1, 2 and 3 


Pane seems 


Jaw Ready for Melding. 


Fig. 1—Dies for Forming Brake Rod Jaws. 


Jaw Welded to Rod ond Ready 
for Punching. 


Left Hand Dre. 
Fig, 2—Dies for Welding Jaws to Brake Rods. 


are used for forming the jaw, welding it on the rod and for 
punching the pin hole through the jaws. Fig. 1 shows the dies 
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used for forming the jaws. A hole is punched through bottom 
of the jaw to receive the end of the push rod. A bar 2% in. 
wide by 34 in. thick is placed in the die 4. The ram B, which 
punches the hole and at the same time bends the jaw, is steadied 
by the guide C. The finished jaw is shown at D. 

The end of push rod is swaged down to fit the hole in the 
jaw, and both of them are welded together by the dies shown 
in Fig. 2. The female dies are made of the two blocks E and 
F. The block E has a projection G which fits in a recess in F. 
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Broke Cylinder Push Rod. 
Fig. 3—Dies for Punching Pin Holes In Brake Rod Jaws. 


The ram H enters between the forks of the jaw and welds it 
to the rod. The rod with the jaw welded on is shown at M. 

The pin hole is punched in the jaws by the dies shown in 
Fig. 3. The die J is provided with the spacing plate L which 
fits between the jaws and keeps them from bending while be- 
ing punched. The punch K has an adjustable head, so that 
different size punches may be used. 


UPSETTING AND PUNCHING COUPLER YOKES. 
Dies for upsetting and punching coupler yokes are shown in 
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machine in one operation, the bending being done in the bend- 
ing machine shown in Fig. 5. The yokes are completed in three 
operations and are finished in the smith shop, formerly the 
holes were layed out and drilled in the machine shop. One 
operator and a helper can upset and punch 30 yokes in an 
hour. 


AIR BENDING MACHINE. 


An air bending machine that may easily be made from scrap 
material is shown in Fig. 5. 
diameter inside. 


The main cylinder is 18 in. in 
The piston fits in the crosshead that operates 
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Fig. 5—Bending Machine for Coupler Yokes. 


the bending arms through jointed rods. The crosshead is held 
from twisting, due to the inequality of the load on the bending 
arms, by the rocker located under the main cylinder. The 10-in. 
x 12 in. cylinder at the lower right hand end of the machine 
operates a clamp which holds the bar that is to be bent, tirmly 


Fig. 4. The finished yoke is shown at 4; the ram for upset- in place. 
ting the ends is shown at B, and the punch and receiving dies This machine is used to good advantage in bending the coupler 
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Fig. 4—Dies and Punch for Upsetting and Punching Coupler Yokes. 


are shown at C and D. The receiving dies are cored out as 
shown at E to allow the punchings to fall away from the dies. 
The punching and upsetting is done in a 4-in. Ajax forging 


yokes shown in Fig. 4. This machine was designed by Jack 


Jenkins, of Decatur, Ala., with the exception of the clamping 


device, which was put on by the writer. 
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BOX CAR CONSTRUCTION, AS VIEWED 
BY A REPAIRER" 


BY H. S. FENTRESS, 
Foreman Car Department, Norfolk Southern. 

During the past few months 1 have noticed several lots of 
cars, recently built, which have been equipped with outside metal 
roofs. This class of roof is a grave mistake. I make this un- 
qualified statement because of personal observation. The first 
objection is the almost impossible task of keeping the metal pro- 
tected from the weather. An inspection of roofs turned out 
during the first half of 1912 will bear out the above statement; 
consequently the metal left unprotected will soon rust, and in a 
snort time leaks will develop, causing claims for damaged goods 
and necessitating the removal of the cars from service for re- 
pairs to the roof. Cars doing service near the sea coast for any 
length of time will suffer in this way quicker than those in serv- 
ice away from the influence of the salt air. 

There are, of course, several preparations on the market pur- 
porting to be just the thing for metal roofs, but so far as I know, 
nothing has been found to adhere to the metal satisfactorily. It 
has been suggested that the roofs remain uncovered until cor- 
rosion begins, thus giving the paint something to hold to. This, 
I believe to be a fallacious idea, for corrosion, having begun 
its work while the metal was unprotected, continues to eat like 
a cancer, and under cover of the coat of paint it received too 
late its work of destruction is not noticed; the first intimation 
the car department has of the leaky condition of the roof is 
through the claim agent. Then again, should we persuade our- 
selves that this suggestion is a good one, it is in a large meas- 
ure an impractical one, as the owners are unable to keep the cars 
home. and a certain percentage remain away for many months; 
there is a possibility of the roof receiving no attention, and of 
the rust destroying it while the car body is comparatively new. 

The short running boards, added to the fore and aft boards, 
with their saddles constantly bearing on the metal, and the work- 
ing of these saddles, little as it may be (and there will be some 
no matter how much attention is given them), causes the metal 
to wear under the saddles, thus creating leaks difficult to detect, 
and thereby adding another source of annoyance to the car de- 
partment and extra work for the claim department. 

There are grave defects to be found in the designs of many 
inside, or covered metal roofs. In a majority of cases the metal 
is not properly held in position in the groove of the ridge pole 
to take care of the working of the car body; other designers 
have secured the metal in this regard, but have omitted to take 
sufficient care of the lower ends of the sheets, allowing the drip 
to fall into the joint formed by the side plate and the siding. I 
have recently tested several of the roofs that were reported 
leaking to the extent of damaging the lading by water. The 
test showed that the roof was intact and in the same condition 
as originally constructed. There was no furring strip on the side 
plate and the fascia boards were nailed tight to the siding with 
no space between. The car had not opened, being equipped with 
metal carlines securely fastened to the side plates, but the water, 
finding its way through the roof sheathing, ran down to the plate. 
The roof boards being nailed tight at this point, the water flowed 
back over the plate and into the car, as well as finding an ave- 
nue between the siding and the plate and dropping on the belt 
rail, and then on the lading. This style of roof shows the de- 
fect in construction only in severe rain storms. 


*Entered in the Car Department competition, which closed February 15, 
1913. 
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What is badly needed is a roof so designed that the sheets 
will be held tirmly in the ridge pole groove, and the sub-carlines, 
or parting strips, will be secured at the ridge pole and side plate, 
while the nailing strips will be bolted to the sub-carlines. The 
sheet should also flange downward, and be fastened to the siding. 
A roof bolted together as above suggested would be held more 
firmly in position. The expense of replacing roofs lost in wind 
storms is a frequent and considerable item in the charges against 
the upkeep of freight equipment. A very little added to the 
cost of application would save a large part of this expense. 

There is another advantage for the covered metal roof as 
compared to the outside metal roof under similar conditions. It 
is well known that switchmen will take chances on car clearance 
in the yards, and while the all-metal roof reduces the width of 
the car at the eaves, the switchman is just as liable to mistake 
the distance with this type as he is with the wider one. In fact 
observation has proved to me, at least, that the narrower the car, 
the more the chances taken. Accidents of this nature happening 
to an all-metal roof mean torn sheets; the car must go to the re- 
pair tracks, which necessitates its removal from service for from 
one to three days, according to the switching facilities at the 
point where the accident occurs; the same accident to a cov- 
ered metal roof would not necessarily remove the car from 
service, but repairs can be made by inspectors on duty in freight 
yards, whose business it is to keep loaded cars moving. 

Roof conditions are not the only causes that bring about claims 
for damage to lading. The loose fitting door has contributed its 
share to this constant leak in the revenue of the operating de- 
partment. There are more cars being interchanged without doors 
today than ever before, and the amended M. C. B. rules of inter- 
change will, I believe, increase the number; hence the necessity 
of insisting on a door that can only be dislodged by a rake or 
side wipe. Doors lost in transit, owing to a poorly designed 
hanger, or a track too weak to bear the weight of the door with- 
out sagging, represent many dollars that could be saved by add- 
ing a very little to the first cost. The door selected should be so 
constructed as to form a water tight joint when closed, thus 
protecting the lading from damage during a driving rain storm. 
The door fastenings on modern cars are very good of their kind, 
but they do not entirely answer all requirements. Doors on 
empty cars are allowed to run back and forth at will in switch- 
ing, thus receiving shocks that tend to impair their usefulness. 
A device that would secure the doors in an opened or closed 
position would be beneficial in maintaining their efficiency against 
the weather, as well as the possible burglar. In other words an 
automatic door lock is now in order. 

I wish to call the designer’s attention to another matter that 
seems to have been overlooked; the inner lining should be car- 
ried to the plates on the sides as well as at the ends of the car. 
The roof and doors may be perfect, and yet in a severe rain 
and wind storm, damage may occur to the lading in the following 
manner: The rain will drive through the sheathing, creating 
a dampness that would ruin lading, which might be particularly 
susceptible to dampness. It could be argued that this is a rare 
occurrence. Admitting that it is, the payment of one claim of 
this nature might more than balance the extra cost to the entire 
lot of cars, and as the cars deteriorate the chances of the above 
possibility increases. The extra lining would stiffen the car body, 
thus enabling it to sustain shocks with less damage. 

The steel frame box car that has come to my notice seems to 
be weak in the end construction. Dressed lumber is a great 
menace to car ends; therefore that part of the car should be 
strengthened to meet the sudden shocks incident to the shifting 
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of the loads. It is a common sight to see steel frame cars on the 
repair tracks undergoing repairs to the end, the damage being 
due to a shifting load knocking out the ends. A large part of 
this damage could be avoided by adding a substantial horizontal 
metal end brace securely fastened to the side frame of the car. 
This might be in the form of a T-iron riveted on the outside of the 
vertical members of the frame and with the sheathing fitting over 
the flanges of the T. As now constructed, there is no support 
at the center of the end post and braces, and when the weight 
of the shifting load is delivered to that point they are not stiff 
enough to resist, consequently they must bend with the result that 
the end sill and end plate are twisted. As the cost to repair one 
of these ends is considerably more than to one of the all-wood 
ends, the additional expense of the end brace suggested would 
be insignificant when compared with the amount saved in ma- 
terial and labor, and in keeping the cars in service. 


We will, of course, always have cars on the repair tracks, 
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signed draft device for which the car owner was responsible, but 
owing to the combination formed was relieved of by the M. C. B. 
rules. Happily the designer of the modern draft gear has made 
the possibility of this condition a thing of the past. “The de- 
signer is to be congratulated on the wonderful strides made in 
car construction. 


PORTABLE RIVET HEATER 


BY LEROY SMITH, 
Draftsman, Pennsylvania Railroad. Olean, N. Y. 


The portable rivet heater shown in the drawing is simple, 
easily built and quite economical in operation. It was designed 
originally for use in the freight car repair yard, but on account 
of its light construction and the ease with which it can be 
moved about it is useful for other classes of work. 


The wheels are about 20 in. in diameter and are of any suit- 
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Detalls of Portable Furnace for Heating Rivets. 


but I believe the designer can, and will, in time, reduce the bad 
order list to a minimum. This belief is strengthened with the 
appearance of almost every new design. The progressive spirit is 
especially noticeable in the underframe, and it would be difficult 
to suggest any idea that would be an improvement over the 
latest designs. It is encouraging to note the tendency to get 
away from the old coupler stops, and their attendant followers 
and straps, which have always been points for the’ suspicious 
scrutiny of the car inspector, and have caused the hold-up at 
interchange points of many important shipments. It is also 
gratifying to note the gradual disappearance of the coupler pocket 
and rivet that have played no small part in keeping the repair 
track busy, and whose weakness has been the primary causé of 
many combination defects that the car user was compelled to 
stand for, when really the defect originated from a weakly de- 


able pattern; the axle is made to suit. The bed is made of 
14 in. boiler or tank plate, flanged on the sides to make it more 
rigid. The tank is a 12% in. x 33 in. air reservoir, equipped at 


- the front end with 1 in. pipe fittings, through which the air 


supply enters and the oil is passed to the burner. The tank is 
well sheathed, with sufficient air space to amply protect the 
reservoir from the heat of the furnace. 

The furnace is built from 3/16 in. boiler or tank steel with 
all seams welded. The inside is thoroughly lined with fire brick 
and clay, which is easily replaced when necessary. 

Tue New OveRLAND Limites.—An extra fare train has been 
put in service between Chicago and San Francisco, running 
over the Chicago & North Western, Union Pacific and Southern 
Pacific. The run is made in 64 hours. 


STEEL PASSENGER CAR DESIGN 


Papers Presented at the Railway Session of 
the American Society of Mechanical Engineers. 


Thirteen papers, each on a different subject connected with 
the design of steel passenger train equipment, were presented 
at the Railway Session of the American Society of Mechan- 
ical Engineers, held in New York on the evening of April 8, 
1913. 


THE GENERAL PROBLEM. 


The opening or introductory paper was presented by H. 
H. Vaughan, assistant to the vice-president, Canadian Pacific. 
After pointing out the difference in the conditions which 
control the development of the steel passenger car from 
those which influenced the design of the steel freight car 
at its inception, he stated that the questions that now con- 
front us relate to the design and construction of cars of 
the present type and of the materials that may be advan- 
tagcously employed in place of the wood which has been 
used for so long. They are complicated by the necessity 
of providing for greater safety for the passengers than was 
secured in the wooden car, with an equal degree of com- 
fort, and the difficulty of anticipating the behavior of this 
new equipment in the case of accident. Certain difficulties, 
such as the best systems for heating, lighting and ventila- 
tion, are common to both steel and wood construction, and 
improvements in these matters pertain to general progress 
rather than the use of steel construction. 

The stecl underframe and wood superstructure does not 
appear to be a satisfactory or permanent development. 
There is but little saving either in weight or cost over the 
all-steel construction, and it is difficult to see how the 
same strength in case of accident can be obtained. It can 
hardly be regarded except as an intermediate step between 
all-wood and all-steel construction. 

In all-steel construction the side-girder car presents ad- 
vantages, but as in freight construction, both types will prob- 
ably persist. The side-girder construction obtains greater 
strength on the side framing without superfluous weight, and 
it is possible that greater framing strength may prove nec- 
essary. With equal strength of side framing, the side-girder 
car may be made lighter than the center-girder type, and 
the weight of steel passenger cars is one of the most 
serious problems to be faced by any railroad not having a 
level line. Apparently side-girder cars as so far constructed 
have a decided advantage over the center-girder type in 
their light weight and greater strength in case of accident 
tending to crush in the side of the car. This will probably 
lead to the use of this type on roads on which weight is of 
importance. 

The circular roof has been extensively introduced on steel 
passenger cars on account of its lightness and simplicity of 
construction. It has the objection that deck sash ventilation 
cannot be employed. The deck sash is of value for this 
purpose in a standing car and, when properly screened, is 
certainly advisable in hot weather, especially when the road 
is dusty. The Canadian Pacific has compromised on this 
question and is using a roof of approximately circular form 
with deck sash. The strength and simplicity of the circular 
roof is retained with the ventilating qualities of the clere- 
story type. 

The preferable material for inside finish is a matter for 
future decision. With the ample protection afforded by a 
steel car against accident, there does not appear to be any 
objection to wood inside finish on the ground of safety. It 
is more ornamental than steel and a better insulator. There 
is today very little difference in cost, and it appears probable 
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that in the future the tendency will be to adopt steel interior 
finish, if not entirely, at any rate to a great extent. 

The floor construction in steel cars is entirely different 
from that in wooden cars, and is usually of metal covered 
with a flexible cement. In constructing a sample car, the 
writer used in addition an underfloor covered with insulating 
material, and covered the cement with 32 in. of cork. This 
car was also exceptionally well insulated at the sides, 2 in. 
of cork being used next to the outside plating. Tests during 
the past winter have shown that this car is actually warmer 
than the ordinary wooden car, the same amount of heating 
surface being used in both types. The question of insula- 
tion is an important one, both in hot and cold weather. 
With proper insulation there is no question of the steel 
passenger car being satisfactory. 


PROBLEMS OF STEEL PASSENGER CAR DESIGN, 


W. F. Kiesel, Jr., assistant mechanical engineer, Pennsyl- 
vania Railroad, outlined briefly some of the more important 
problems that confront the designer. Befose the first steel 
passenger car for regular steam railroad service was built, 
a committee composed of representatives of both car build- 
ers and railways carefully analyzed the whole subject and 
reported that, at first, steel passenger cars would cost ap- 
proximately 20 per cent. more per passenger than wooden cars 
of the same type, but that the steel cars would probably cost 
much less to maintain. This committee, however, was of 
the opinion that the probable decrease in cost of manufac- 
turing stecl cars and the increased cost of good lumber 
would soon absorb this differential, and Mr. Kiesel stated 
that at the present time steel passenger cars cost no more 
than equivalent wooden cars. 

Differences of opinion still exist as to whether the cars 
shall be all-steel, or steel frame with wood lining. In the 
all-steel car the steel lining can be securely riveted to the 
framing and adds somewhat to the strength of the complete 
structure. Satisfactory results have been realized from the 
use of a double steel lining between the seats, forming a 
hot-air duct, extending from the heater pipes to the window 
sill, with an outlet through small holes in the lining proper, 
located immediately below the window sill. Wood lining 
requires considerable wood furring, and adds weight to the 
car without adding to the strength. As a car with metal 
lining riveted to the framing has the advantage in strength, 
weight and cost, it will gain in favor. The results of several 
years’ experience indicate that the lining must be insulated 
throughout and, if the spaces between lining and sheathing 
are properly isolated, little is gained by insulating the sheath- 
ing; more will be gained by the use of double windows. 
Furthermore, the heat lost in cold weather by conduction 
through and radiation from the walls. in cars with insulatiom 
on the lining alone, is negligible when compared with the 
heat carried off by adequate ventilation. 

The laws governing load-carrying strength are well known, 
but this cannot be said of the laws governing wrecks. Each 
wreck forms a separate study, and we seldom find two that 
can be placed in the same class. The study of wrecks shows 
that tife car underframe must be reasonably strong to resist 
end strains, that the ends of the superstructure must be 
reinforced with strong vertical members, and that the car 
must not collapse when rolled down an embankment. 

A better knowledge of the relative value of steel and wood 
in car construction has led the designer to abandon the basis 
of ultimate strength of the material, and to substitute the 
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basis of elastic limit, and finally to select a ratio of 4 to 1 
as the relation of the elastic limit of steel as used in cars, 
to that of good timber. 

Selecting from the last generation of wooden cars one 
used in heavy trunk line service, with four 5-in. x 9-in. 
wooden sills bunched together near the center, and so lo- 
cated as to be nearly uniformly affected by the end strains, 
steel platforms with draft gear securely attached, and the 
remainder of the car to correspond, the analysis of its end- 
shock resisting capacity leads to the consideration of the 
elasticity of the material, the transverse bracing preventing 
buckling, the concentration of strength near the longitudinal 
center line of car, and the reinforcement at the platforms. 
A corresponding steel car should have a center sill area of 
45 sq. in. braced against buckling, a strong and efficient 
draft gear as a substitute for the elasticity of the wood, and 
a ratio of 0.04 for stress to end force, the calculations to 
include consideration of the lever arm of force below the 
neutral axis of the center sills. For lighter service a steel 
car with a center sill area of 32 sq. in. and a ratio of 0.05 
for stress to end force may be considered as a substitute 
for a wooden car with four 4-in. x 8-in. sills bunched near 
the center of the car. The use of steel permits a distribution 
of material to better advantage than is possible with wood. 
The box girder center construction is continually gaining 
in popularity, the strong vertical members at the car ends, 
to prevent one car overriding and penetrating the super- 
structure of another, are now considered a necessity, and a 
superstructure, including a roof sufficiently strong to bear 
the car when turned upside down without collapsing, is very 
desirable. 

The impression that cars with six-wheel trucks necessarily 
have better riding qualities than those with four-wheel trucks 
has proved to be incorrect. The substitution of four-wheel 
trucks for six-wheel trucks saves about 18,000 lbs. per car. 
Increased journal bearing surface obtained by an increase 
of diameter of journal only is of little or no benefit in pre- 
venting hot boxes, because the periphery velocity increases 
in the ratio of the diameters. The weight per journal should 
not exceed 1,500 lbs. per inch of length. A long spring base, 
low-lying center plate, and anchoring the dead levers to the 
car body instead of to the truck frame promote smooth ac- 
tion and easy riding at all times. The equalizing springs 
should, therefore, be placed as near to the journal boxes as 
possible, or directly over the boxes, and the bolster springs 
should be on or near the center line of the truck sides. If 
the dead levers of the truck brake are anchored to the car 
body, the truck frames have no tendency to tip when the 
brakes are applied, and the jarring effect is entirely elim- 
inated. A special axle with 5% in. x 11 in. journals for 
passenger cars would be of inaterial benefit and would permit 
using four-wheel trucks under all coaches and 60-ft. baggage 
cars. Longer cars with six-wheel trucks would have suf- 
ficient margin for the excessive loads sometimes encountered 
and the danger of hot boxes would be avoided. 


ROOF STRUCTURE. 


C. A. Seley, mechanical engineer of the Rock Island Lines, 
presented the discussion on this subject. His paper, in part, 
is given below. 

The advent of the steel car has encouraged the use of the 
oval roof, particularly for cars used for baggage, express. 
and postal purposes. It is cheaper to build and maintain 
and fulfills requirements for such cars. For passenger cars 
the clere-story type prevails very generally, as it assists in 
lighting and ventilation and in decorative effect. 

The framing for oval roofs consists of carlines, each a 
single member, bent to the shape of the arch and extending 
from plate to plate. There are no through longitudinal mem- 
bers and the roof sheets are riveted to the carlines. 
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The shape of the carlines of either type of roof should be 
such as to facilitate fastening of the roof and of the inner 
ceiling or finish, and between these there should be a gen- 
erous amount of insulating material to intercept the heat of 
summer and the cold of winter. 

The specification for full postal car construction, approved 
by the Postofice Department in March, 1912, contains the 
following paragraphs in regard to the roofs of such cars 
and is probably as authoritative a statement as there is 
available. The strength of roofs of some cars that have been 
rolled over in accidents has been checked against the formuia 
used, and has been found ample to afford support against 
serious roof distortion in such cases. 

“The roof may be of either the clere-story or turtle-back type. In the 
clere-story type, the deck plates shall be in the form of a continuous plate 
girder, extending from the upper-deck eaves to the deck sill, and either built 
up of pressed or rolled shapes or pressed in one piece from steel plates. 
The carlines may be either rolled or pressed steel shapes, extending in one 
length across the car from side plate to side plate, or may extend only 
across the upper deck. In the latter case the lower deck carlines may be 
formed by cantilever extensions of the side posts or by independent mem- 
bers of pressed or rolled shapes. In the turtle-back type, the carlines may 
be of either pressed or rolled shapes, extending in one length across the 
car between side plate and side plate, or may consist of cantilever ex- 
tensions of the posts. 

“The projected area of the portion of roof in square feet, supported by 
carlines, divided by the sum of the section moduli of the carlines, must 
not be more than 100. 

“Roof sheets, if of steel or iron, shall be of a minimum thickness of 0.05 
in., and either riveted or welded at their edges.” 


SUSPENSION OF STEEL CARS. 


E. W. Summers, president of the Summers Steel Car 
Company, Pittsburgh, Pa., drew attention to the fact that the 
unevenness of the track due to natural causes as well as the 
necessary change in the rail level on curves, made the proper 
suspension of steel car bodies a difficult problem. He stated that 
in passing from a tangent to a curve the truck on one end of 
the car might be in wind with that on the other end by as much 
as four or five inches, depending on the degree of curvature 
and the length of the car. This statement was later questioned 
by Mr. Pilcher, who stated that an examination of a car with 
hfty-foot truck centers, and on the sharpest practical curve 
showed that the difference in level of the two trucks would not 
be over one inch. Mr. Summers did not have an opportunity 
to reply. 

An abstract of Mr. Summers’ paper follows: 

Steel car bodies of the enclosed type, such as box, mail, bag- 
gage, or passenger cars, are of rigid construction and have high 
torsional resistance. The use of truck springs helps the illusion 
that we are distributing the car body load on all of the wheels. 
The uneven deflection of the springs indicates directly the in- 
creased load of one spring over the other. When the track sur- 
face is warped more than the total spring travel, the whole load 
is carried at two diagonal corners, tending to twist the car body. 
This twisting tendency is constantly changing, first in one di- 
rection and then in the other, as the super-elevated rail changes 
from one side of the track to the other. 

The necessity for flexibility between the car body and the 
trucks, and for an even distribution of the load on all of the 
wheels seems not to be fully appreciated as yet, but with each 
succeeding year wrecks due to broken rails, wheels and truck 
structure, will drive this home. Suspension of steel cars, as has 
been developed by the writer in the past three years, does per- 
mit of a more even distribution of the load upon the wheels than 
with center-bearing trucks. (Mr. Summers’ method of side sus- 
pension was fully illustrated and described in the American 
Engineer, April, 1912, page 194.) 

With this type of suspension, the car body is carried at each 
side almost directly under its rigid side girders, which have 
great depth and can carry the load with the least deflection. 
Floor beams may be made continuous from side to side of the 


car. The necessary buffing and pulling column may be dis- 
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posed with its web in a horizontal position under the transverse 
beams, greatly simplifying the car framing. 


SIX-WHEEL TRUCKS. 


John A. Pilcher, mechanical engineer of the Norfolk € West- 
ern, after discussing the various parts of a passenger truck sep- 
arately. summed up the subject as follows: The introduction 
of heavy passenger equipment is rapidly doing away with both 
the four-wheel and six-wheel wooden frame trucks. Cast-steel 
one-piece frames, and riveted wrought-steel frames of various 
cross-sections have been worked out and are now in use; both 
are reported as giving satisfactory service. 

The cast-steel one-piece frame has become a great favorite 
even in the face of the high unit cost of these particular cast- 
ings. The adaptability of the castings to the various changes of 
form and section necessary on account of the limited available 
space has no doubt had much influence. The attractiveness of 
the one-piece structure, eliminating all joints, and furnishing a 
frame ready set up, is another strong argument in its favor. The 
manufacturers having control of this cast-steel truck frame have 
evidently been successful in reducing to a minimum the con- 
cealed flaws often met with in steel castings. This, no doubt, 
has added largely to its popularity. 

While the absence of riveted joints and the consequent 
doubling of material at the joints, helps to keep down the weight, 
the fact that the working fiber stress of cast steel is taken low, 
and the sections at many points have to be made larger than is 
necessary, on account of foundry limitations, the weight of the 
frame as a whole is great. This added to the large unit cost for 
special steel castings makes the user pay well for the advantages 
gained. 

The riveted wrought-steel frame seems to have been held back 
in its development by the success of its rival in cast steel. Many 
users have shown conservatism in making use of the good thing 
already considered acceptable, hesitating to try out the different 
construction with the hope of lower first cost, with less weight 
and equally good service. Wrought steel at a very moderate 
unit cost has the advantage of a very reliable material which can 
be worked to a relatively high fiber stress. The cost of fabrica- 
tion, when the work is done in any large quantity, added to the 
cost of material, will still leave a large margin in its favor. Is 
it possible that the lack of a specially interested advocate has 
prevented its virtue from becoming prominent, and delayed the 
experience needed to prove its worth in actual service? 

I find several railroads building and using both four and six- 
wheel trucks, of the usual type of construction, with riveted 
wrought-steel frames, and from all reports they are giving satis- 
faction. One railroad is using both four and six-wheel trucks, of 
a form of construction differing from the ordinary type, but 
built of riveted wrought steel. As a large number of these are 
in daily use and they are constantly being built. they must be 
proving the worth of the riveted wrought-steel construction, as 
well as that of the special type of construction. 

Several years’ experience and a careful comparison of the 
cost of maintenance will be needed to determine whether the 
Gne-piece cast-steel frame, or the riveted wrought-steel frame 
truck would be the most advantageous, when both the first cost 
and weight are considered, together with the cost of main- 
tenance. 

Variety of choice offers an opportunity for discussion. In 
the hope of bringing out this discussion we advocate for steel 
passenger cars: Six-wheel trucks; the riveted wrought-steel 
frame; the use of the M. C. B. standard axles, boxes and parts, 
and pedestals, and 36-in. wrought-steel wheels. 


STEEL INTERIOR FINISH. 


Felix Koch, assistant mechanical engineer of the Pressed 
Steel Car Company, stated that there has always heen, and still 
is, a difference of opinion as to how far it is advisable to sub- 
stitute metal for wood in passenger car construction. He did 
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not object to the use of a small amount of wood in the interior 
finish as, for instance, window sash, moldings, seat arm rests, 
window capping, etc., as it has certain advantages over steel 
which are desirable. Wood, however, should be eliminated 
wherever possible on account of the many advantages possessed 
by steel, among which may be mentioned: Non-combustible; 
prevents splintering in case of wrecks; easily removed should it 
become necessary to repaint the car on the inside surface of 
steel sheets; makes it possible to increase the interior width of 
the car where the outside width is limited; avoids trouble which 
may be experienced due to the different expansion of the 
materials, steel and wood; and it will, by comparison, be cheaper 
every year for the reason that it becomes more difficult to ob- 
tain the right kind of lumber for interior finish. The three 
to four years’ apprenticeship required to become an expert able 
to apply wood finish to a car is reduced to six to twelve months 
with steel. A more uniform color can be maintained on steel 
finish than on wood, and the average life of paint applied to 
steel finish will be much greater for the reason that wood dark- 
ens with age. It #s possible to manufacture the interior finish 
in much less time by the use of more men than it is possible to 
employ when applying a wood finish, as only a limited num- 
ber have room to work at the same time in a car when the 
greater part of the fitting and cutting, etc., has to be done. 

All of these advantages are almost exclusively confined to the 
use of steel or other metals, although a composite material of a 
wood pulp nature or similar material made fireproof and water- 
proof by different processes, if applied in a proper way and 
used for ceilings and below the window sills, is not objection- 
able, and may be applied in practically the same manner as stated. 

The advantages possessed by wood over metal as a non- 
conductor can be very much reduced by the use of proper insu- 
lating material correctly applied. 


PAINTING STEEL PASSENGER CARS. 


C. D. Young, engineer of tests of the Pennsylvania, presented 
one of the most interesting papers of the evening. He described 
at some length the method now being used at Altoona, of arti- 
ficially drying the paint on steel car bodies and trucks by means 
of an oven. An extensive abstract of Mr. Young’s paper will be 
found in the Shop Practice section of this issue. 


ELECTRIC LIGHTING. 


H. A. Currie, assistant electrical engineer of the New York 
Central & Hudson River, presented a brief paper in which he 
drew attention to some of the features to which the designer 
should give careful attention in order to improve the reliability 
of the electric lighting of cars. He said in part: 

From a standpoint of practical consideration for the welfare 
of passengers, the lighting plays one of the most important parts; 
therefore, every effort should be made to arrange the light 
units so that no discomfort is occasioned, and to install the 
apparatus and wiring so that operating failures are reduced to 
a minimum. 

Convenience and accessibility of apparatus, fixtures, junction 
boxes and wiring mean much to the inspector. The average in- 
spector will pay little attention to those parts which are difficult 
of access, and much better inspection work will result where 
parts are arranged in a get-at-able manner. It is of equal im- 
portance that the various parts be protected in such a way as to 
avoid all possibility of injury to them while the car is in service. 
The other essential features of the lighting installation are dis- 
cussed in the following paragraphs: 

It would be a consummation much to be desired if truck de- 
signers would provide a generator support built integral with 
the truck. The requirements are not dificult and it is certain 
that the generator builders would be glad to make their ma- 
chines conform to the truck builder’s suspension. For mount- 
ing the axle pulley, a straight machined seat should be provided 
in all cases if electric lighting is planned or can be anticipated. 
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Head room for the generator should be considered in laying out 
deep center girders, brake rigging and piping. All the open 
space that can be provided about the generator is desirable be- 
cause it facilitates thorough inspection. The generator terminal 
board should be attached to the underframe of the car close to 
the generator and readily accessible. 

The switchboard locker should be so located as to be at all 
times easily accessible to the trainmen; no pains should be 
spared in the design and installation of the board; nothing but 
fireproof material should be used. A receptacle for spare lamps 
and a report card holder are convenient accessories. The regu- 
lator locker is generally located under the switchboard and on 
the generator end of the car. Good ventilation is a necessity. 
Provision against dampness and dirt is imperative. The regu- 
lator lockers should be fitted with locks. 

It was formerly customary in applying electric light to retain 
gas lighting as a reserve. Increasing reliability of electric light- 
ing apparatus has made this unnecessary and in the best present 
practice no gas equipment is provided. For emergencies it is cus- 
tomary to provide holders for candle lamps but it is only on rare 
occasions that these have to be used, if the electric equipment is 
of a good modern type. 


ELECTRICAL EQUIPMENT ON MOTOR CARS. 


F. W. Butt, assistant engineer in the electrical department of 
the New York Central & Hudson River, stated that particular 
attention should be given to locking bolts, nuts, screws, etc., to 
prevent them working loose on account of vibration, especially 
those which are used to secure the electrical apparatus. The 
vibrations of the motor gearing are transmitted to all parts of 
the car and they are more pronounced when the motor suspen- 
sion lug is mounted on the truck transom, without the use of 
suspension springs. Vibration is more easily transmitted through 
the solid structure of steel cars than it is in cars of wood. 

In the design of new cars it is sometimes found convenient to 
locate various members of the structure, especially in the under- 
frame, so that the apparatus can be suspended from them with- 
out the use of intermediate supports. This is desirable, as it is 
often found that many extra parts may be omitted from the 
car. Where heavy apparatus is to be suspended from inter- 
mediate supports, large heavy members are required, necessarily 
complicated in design in order to obtain clearance between parts 
of the structure or apparatus. 

Where it is possible, hangers should rest on the members 
which support them and not depend entirely on a vertically 
bolted or riveted connection. The hangers should be well braced, 
especially those which hang far below the underframe, to pre- 
vent swaying of the apparatus, due to the motion of the car. 
The hangers can be so designed as to provide the necessary 
bracing. 

It is recommended, in order to interfere as little as possible 
with the general anti-telescoping scheme, that two small switch- 
boards be used, one placed in the bulkhead on each side of the 
body-end door opening, and located as high above the platform 
as the size of the boards will permit. 


AIR BRAKES FOR STBEL PASSENGER CARS. 


A. L. Humphrey, vice-president and general manager of the 
Westinghouse Air Brake Company, briefly reviewed the develop- 
ment of the air brake, made necessary by the continual increase 
in the weight of high-speed passenger trains. The perfection of 
the electro-pneumatic brake and the clasp brake were mentioned 
as the latest developments in this field. It was shown that the 
weight on drivers of high-speed passenger engines had increased 
from 25,000 Ibs. to 180,000 Ibs. since the introduction of the air 
brake, while the drawbar pull has increased from 7,000 lbs. to 
30,000 lbs. The weight of passenger cars has increased from 
20,000 Ibs. to 150,000 Ibs. while, at the same time, schedule speeds 
of passenger trains have increased from 30 miles an hour to 65 
miles an hour. Taking the average weights of trains and 
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average speed at the time the air brake was introduced as com- 
pared with the trains and speeds of today, the weight per vehicle 
has not only increased nearly eight times, but the foot-pounds of 
energy to be destroyed is nearly 15 times as much. In order to 
meet the demands of modern service conditions as efficiently as 
heretofore, means should be provided for dissipating the total 
energy stored up in this swiftly moving mass in at least as short 
a time and distance as before. In fact, it is desirable to do this 
in as much less time as is consistent with comfort to passengers 
and accuracy of control, in the case of service stops, and in as 
much shorter distance or time as may be possible in the case of 
emergency. Not only must the brake be automatic in its opera- 
tion, but it must be capable at any time and under any conceiva- 
ble circumstances of producing the maximum possible retarding 
force within as short a period of time as the known resources 
available and physical limitations will permit. 

When we consider that it requires a distance of 8 to 12 miles 
for a locomotive of modern design, hauling a train of say ten 
cars, to accelerate to a speed of 80 miles an hour and that this 
same train should be brought to a standstill within the shortest 
possible time, say in one-tenth of the distance required to ac- 
celerate to this speed, it is hardly conceivable that this can be 
done with the means available, which is a retarding force pro- 
duced by frictional contact of metal shoes against the wheels, 
which is, in turn, limited by the adhesion between the wheels and 
the rail. 

The improvements made in air brakes in recent years, which 
have made it possible to control the present heavy high-speed 
passenger trains with approximately the same degree of effi- 
ciency as the older forms controlled the equipment of their day, 
have been based on scientific principles and experience in obtain- 
ing reliable information and data. The matter of time of trans- 
mission of compressed air was not so important a factor with 
the shorter trains and slower speeds as it is today, where a train 
running at 80 miles an hour passes over a distance of 117 ft. a 
second; consequently a few seconds saving in the time of getting 
the brakes fully applied is just so much relative gain in the time 
and length of stop. With the latest improved pneumatic equip- 
ment, the maximum brake cylinder pressure can be obtained 
throughout a modern train of ten cars in 4 seconds, which is the 
shortest possible time that this can be obtained by serial quick 
action through a train of this length. For the purpose of short- 
ening this time serious consideration is being given by some 
railroad officers to the type of brake equipment used on the New 
York subway, and known as the electro-pneumatic, which would 
not only tend to cut the time of full application in two, but by 
means of the electric control all brakes are applied simul- 
taneously, which not only assists in shortening the stop but in 
preventing shocks, etc. 

Another equally important factor now coming more prom- 
inently in use is the application of brake shoes to each side of 
the wheel, known as clasp brakes. The virtue of clasp brakes. 
however, is not so much in the aid they afford in shortening 
the stop as in the equalizing effects of pressure on the wheels, 
journal box bearings and trucks, the minimizing of lost motion 
which affects the brakes through increased piston travel, and the 
less tendency toward wheel sliding while the brakes are applied. 


CAST-STEEL DOUBLE BODY BOLSTERS. 


C. T. Westlake, chief mechanical engineer of the Common- 
wealth Steel Company, briefly reviewed the history of cast-steel 
as a reliable material for steel passenger car underframes. This 
material was comparatively unknown as recently as 1893, but 
since that date has been used in an increasingly large number of 
places throughout the car. 

Mr. Westlake stated that the ideal underframe should have all 
connecting members in the same plane so as to avoid buckling 
due to eccentric loading; it should be so designed that each 
member will independently perform its individual functions, 
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passing the stresses from one member to the other through the 
smallest number of properly alined connections; and all should 
be so arranged in relation to each other as to form one power- 
ful, compact, shock-absorbing element throughout the length of 
the car. 

This can be accomplished to advantage in cast-steel construc- 
tion since the metal can be properly distributed in proportion to 
the stresses. The gusset plates can be placed in the same plane 
as the flanges of intersecting members, and the whole reduced 
to minimum weight and to the smallest number of parts with 
practically no joints. It can be molded to any desired conforma- 
tion, can be shaped to any curve, useful or ornate, without the 
use of expensive dies, and can be provided with necessary pro- 
jections joined to the main members by proper fillets. Open- 
ings may be provided with finished and reinforced edges, and 
all parts may be molded to symmetrical, pleasing contour, all 
edges rounded and a complete, practical, operative device, 
emanating from a single source, furnished to the car builders 
ready for application. 

The underframe receives the force of end collision as a 
column load on its longitudinal members, while the end frame 
receives it as a transverse load on exposed members supported 
at their ends. As it is impracticable under these conditions to 
make the end frame equally as strong as the underframe, pro- 
vision should be made for protecting the end frame against de- 
structive forces. The underframe should be arranged so as to 
receive the initial impact, and if the encountered force is suffi- 
cient to destroy it, it should fail in such manner as to form addi- 
tional protection to the end frame. 

This is accomplished in cast-steel construction by arranging 
the parts of the longitudinal members so that when loaded to 
destruction by a collision force, the end portions yield up- 
wardly, thus folding the exposed portion of the platform up 
against the end of the car body, and forming an addition to the 
end frame to assist in distributing the force to all the longi- 
tudinal members of the superstructure. The advantage of this 
construction has been demonstrated in wrecks when this iden- 
tical action has taken place, the safety of passengers being as- 
sured, and the property loss low. 

In designing the cast-steel end frame we assume it to be a 
beam supported at its upper and lower ends and loaded at a 
point about 18 in. above its lower end. We provide connections 
between the end frame and balance of the car frame of sufficient 
value to develop the full transverse strength of the end frame; 
the vertical members of the end frame are connected by hori- 
zontal members so that in case the end frame is loaded to de- 
struction the connections are sufficient to disrupt all the longitud- 
inal members of the car frame, and when they yield, all parts will 
be forced toward the center of the end of the car and tend to 
prevent one car telescoping the other. 

Cast steel stands preéminent in car construction as the best 
material for reducing the weight and number of parts to a 
minimum while maintaining requisite strength and other es- 
sential properties, and its popularjty and use will proportionate- 
ly increase as its benefits and advantages become more gen- 
erally recognized. 

UNDERFRA MES. 

John McE. Ames, mechanical engineer of the American Car 
& Foundry Company, confined his remarks to the underframes of 
steel passenger cars for through service, or those at least 70 ft. 
in length, and did not attempt to discuss underframes for suburb- 
an or individual service where they are not subjected to the same 
severe service strains. Lantern slides were used to demonstrate 
the effect of severe collision shocks on the center sills and other 
parts of the underframe of the various types mentioned in the 
paper. These showed that the designs recommended by the au- 
thor were fully capable of withstanding the most severe stresses 
that could be imposed on a passenger car. 

Abstracts from the paper prepared by Mr. Ames follow : 
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The natural division of underframe designs is: The load car- 
ried equally on all of the sills; the load carried on the center sills 
only; the load carried on the sides only; the load carried on both 
side and center sills. 

Each of these types has its partisans and each is in successful 
operation today. The first is used abroad almost universally 
and at home for repairs under wooden cars, the bodies of which 
are too good to destroy but need better underframing. With 
most of the foreign cars the body rests on and is bolted to the 
underframe from which it may readily be removed. The buffing 
and draft conditions differ from ours in that the buff is taken 
through the side sills on account of the use of separate side 
buffers, and the draft through the center sills. This permits of 
a distribution of metal in each sill member to give a uniform 
stress. 

An example of the first type designed for a wooden super- 
structure, consists of four deep sills of what is known as the fish- 
belly type. These center sills are composed of vertical 5/16-in. 
plates, 30 in. deep at the center with 3 in. by 3 in. by 34 in. angles 
riveted along the top and bottom edges; the plates are reduced 
to a depth of 1234 in. over the bolster. The center sills have a 
square inch section of 37 at the center and 26 at the draw gear. 
One disadvantage in these long plate sills is that when punch- 
ing the line of holes along the edges the plate becomes dis- 
torted and wavy. It is then difficult to rivet the angles in place 
and obtain their full value. Again, in case of accident and the 
dropping of the underframe on the roadway, the bottom angles 
are bent or broken, making a difficult repair operation. 

In general, the deep side sill has been discarded because of 
the difficulty of inspection beneath the car. The deep center sill 
is much in vogue at present because it looks strong, but on a 
car with deep center sills inspection must be made of the parts 
attached to the underframe from one side of the car at a time, 
and the introduction of axle light equipment becomes difficult on 
account of the interference of the deep sills. Again, to sustain 
its own weight without deflection on a 60 ft. span, too much 
weight of metal is required to make such a sill economical. 

Of the second type, that is, with the whole weight to be car- 
ried on the center sills, a common form has center sills of two 
special 18-in. channels with 14-in. cover plates top and bottom, all 
sections extending the full length of the car in one piece. The 
box girder so formed has a square inch section of 50, and the 
superstructure load is transferred to these sills by means of 
four cross bearers, two of which take the place of the body end 
sills in other designs. There are no side sills as such, the angles 
simply forming the attachment for the superstructure. The 
parts are usually assembled with the bottom of the sills upward 
and allowed to deflect. The girder is then reversed and the 
camber straightens out by the weight of the metal. The sills 
are the same depth and section throughout their length and with 
this construction a truck of special design must be used, the 
center plate of which must be nearer the rail than usual. The 
weight of the body rests on the side bearings as well as the 
center plate. The service given by this underframe has been 
excellent. 

The third type, with all the weight carried by the car sides, 
has the center sills used only for buffing and pulling. An 
example which may be referred to has two I-beams running the 
full length of the car in one piece, with a square inch sectional 
area of 23. They are held up by the three cross bearers which 
pass under and are attached to them. There are no side sills, 
the carrying members being the sides of the car. These mem- 
bers are composed of !¢-in. plates, about 36 in. deep, stiffened 
vertically by the window posts and having a 6 in. by 6 in. by 54 
in. angle at the bottom and an equal square inch section of metal 
at the belt rail, the two girders having a square inch section 
of 48 in all. With this construction a substantial body bolster 
is essential, as the weight must be carried at the bolster extremi- 


ties. Usually a cast-steel structure, built into the underframe 
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and securely riveted to it, is used, as the weight of the metal 
may thus be economically distributed. With an underframe of 
this type there is no trouble due to difficulty of inspection or 
interference with attachment for axle light or other equipment 
under the car. 

The fourth type is a combination of the second and third. 
Here deep center sills are used, having a section of about 40 sq. 
in. at the center and 39 sq. in. in cast steel at the draw gear. 
The side girders have a combined section of 21 sq. in. Most 
underframes of this type now in service are built with cast-steel 
ends, and portions which include in one casting the body bolster, 
platform, side and center sills extending as far back of the 
bolster as may be necessary to secure a substantial connection 
to the center sills proper. 

While several of these four types have been in service for a 
number of years, the required time has not passed in which to 
develop structural defects due to unseen causes, such as fatigue 
of metal, crystallization, etc. If such defects exist they should 
make themselves known during the next three or four years, 
if freight construction is any criterion. We know fairly well 
the behavior of these types under unusual service conditions due 
to wrecks. 


SPECIAL ENDS FOR STEEL PASSENGER CARS. 


H. M. Estabrook, president of the Barney & Smith Car Com- 
pany, briefly traced the development of passenger car ends and 
roofs from the beginning. It was shown that until the advent 
of the narrow vestibule in 1887 no systematic attempts had been 
made to strengthen the ends of cars. The broad vestibule was 
introduced in 1888. About the vear 1890 there came in use what 
was known as an anti-telescoping end framing. Somewhat later 
this type of end framing was elaborated on. 

The increased weight of the vestibules and anti-telescoping 
end framing developed the necessity for a stronger platform con- 
struction than the old stvle wooden platform that had been used 
for many years. About the year 1895 the standard steel plat- 
form, composed of steel I-beams, came in general use, and was 
employed continuously until the advent of the steel car super- 
seded it by other designs. 

Notwithstanding the efforts of Congress toward the general 
adoption of steel passenger cars, it has been stated on reliable 
authority that no vestibuled wooden passenger car, in the con- 
struction of which was employed the anti-telescoping end fram- 
ing, in a straight-on end to end collision (although frequently 
having the ends concaved) has ever had the end crushed in to 
the extent of the adjoining car body telescoping and enteriny it. 

When the steel passenger car made its appearance about the 
year 1905, the passenger car entered a period of transition and 
evolution from which it has not yet entirely emerged with a 
recognized standard form of construction. In the construction 
of the early steel passenger cars an attempt was made to follow 
closely the lines employed in the construction of wooden cars, 
with the result that the first steel cars were inferior in strength 
of end construction to the prevailing wood construction, but 
the evolution has been rapid, one improvement following close 
on the heels of another. This has resulted in rapid improvement 
of end construction until we have today reached a design that is 
considered practically standard. This development has no doubt 
been hastened by the actioti of Congress relative to steel postal 
cars and the cooperation of committees of the railway mail 
service, the railroads and the car builders, to the end that a 
standard specification for the strength of the various parts of the 
car, and especially the end construction, has been adopted by the 
Postofhce Department. 

There are at this time three distinct forms of construction em- 
ploved: The one most generally used is composed of rolled- 
steel sections with the center sills running the full length of the 
car from buffer beam to buffer beam. Another type is that in 
which the rolled steel center sills connect at the bolster with a 
steel casting, forming a combined body holster, center and side 
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sills, and end sills. Another type is that in which the rolled- 
steel center sills connect at the bolster with a steel casting, 
forming a combined body bolster, center and side sills, end sill 
and the entire end frame of the car. 

It is, of course, apparent that the weight of the steel car is 
much greater than a car of the same size of wooden construc- 
tion, and that the wooden car possesses in itself a natural elas- 
ticity to absorb buffing shocks, such as are produced by collision. 
that the steel car does not furnish. Hence, in the development 
of the steel car, with the enormous increase in weight of trains 
and the high speed at which they run, there has been a growing 
tendency to increase the strength of the structure with the view 
of making it as nearly indestructible as possible to compensate 
for the absence of elasticity. It is also apparent that, notwith- 
standing the strength of the structure, if it encountered an op- 
posing force of sufficient magnitude, it might be annihilated, and 
so this strengthening process, and the increasing weight and 
speed might go on indefinitely without furnishing the result 
sought for. It is equally true that if the structure is designed 
for such strength as to be indestructible, when the two opposing 
forces meet the movable objects within the cars, which is the 
human load, must suffer the damage. To avoid this possibility 
the idea has been evolved to construct that portion of the end 
of the car between the end of the main body and the vestibule 
face plates, so that it will collapse under a less shock than would 
be required to crush in the end of the car body itself. 

This idea is based on the theory that in a train in which 
there are say ten vestibuled cars, there is the space between the 
main bodies of each two coupled cars occupied by the platforms 
and vestibules of approximately 8 ft., or in a ten-car train a 
space of approximately 80 ft., of shock absorbing space, which. 
if properly utilized in the instant of collision, would remove to 
a large degree the shock and resultant damage to the car body 
itself and likewise lessen the possibility of damage to the per- 
sons of the passengers. From this idea has developed what is 
termed a collapsible vestibule. It is generally conceded that if 
two vestibuled cars coupled together could maintain their re- 
spective horizontal planes at the instant of shock due to colli- 
sion, there could be no telescoping and that telescoping is due 
to one car assuming, at the instant of collision, a higher or lower 
horizontal plane than its adjoining neighbor, causing one to ride 
the other with the resultant telescoping effects. 

It is also generally conceded, that in cases of two cars tend- 
ing to telescope, the point of maximum shock is never over 20 
in. above the floor line. In the government postal car specif- 
cations, this point has been definitely fixed at 18 in. above the 
floor line, and with this in view the end posts are reinforced 
for a distance of about 4 ft. above the floor line by steel angles 
riveted to the Z-bar end posts. 

In the construction of this collapsible vestibule the longitudinal 
sills and Hoor members are designed to stop at the end sill of the 
car body proper, the end of which is sheathed with a heavy steel 
plate extending in one piece vertically from the roof downward 
to the bottom of the end sill.* If the shock of collision is not 
entirely absorbed by the vestibule members before the end of the 
car body proper can be crushed, this plate will tend to pull the 
roof downward and cause the direction of the oncoming car to 
deflect obliquely upward. Further to offset the effect, should 
the two cars change their horizontal planes in collision, pressed 
steel shapes in the nature of anti-climbers, are placed below the 
buffer beam and platform. 

The platform, vestibule and hood members are designed 
with a view of withstanding all shocks incident to regular serv- 
ice, but in abnormal shocks, such as would result from collision. 
the rivets connecting the various members would shear off with 
the exertion of less energy than would be required to crush the 
end of the car body, thereby causing the vestibule to collapse. 
absorbing the shock and furnishing a cushion between the two 


*This design of vestibule and end was illustrated on page 87 of the 
February issue of the American Engineer. 
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car bodies proper. It is assumed that in case of a collision these 
would be the only parts seriously damaged, and the car could 
be repaired and replaced in service with a minimum of expense 
and delay. 

The entire collapsible vestibule, comprising the platform, vesti- 
bule and hood, is constructed as a unit, detachable and separate 
from the car body proper and can be applied after the car is built 
or in the alteration of cars already built and is equally applicable 
to cars of either steel or wood construction. 


MINE RESCUE CAR 


A special car has been built by the Lehigh Valley which con- 
tains apparatus and facilities for use in mine rescue work and 
in caring for the injured at serious mine disasters. It was 
formerly a combination baggage and smoking car; the baggage 
compartment has been fitted with an operating table, sets of 
surgical instruments, first aid supplies, and ‘all other facilities 
of a first class operating room. There are six regular army 
stretchers held in racks overhead, and along the wall are fifteen 
large oxygen tanks and the pumps for charging oxygen helmets 
of which there are a dozen stored in this compartment. Other ap- 
paratus for rescue work includes the small oxygen tanks to be used 
with the helmets, spare potash cartridges, pulmotors, inhalers 
and tools for emergency mine work. In the former smoking 
compartment of the car a galley with a cook stove has been 
installed and there are two facing seats arranged so that they 
may be quickly converted into a bed. An overhead tank provides 
a liberal supply of water and both hot and cold water are at 
all times available. The car is heated by steam and is ar- 
ranged so that the steam hose may be run to it from any col- 
liery; there is sufficient radiation capacity to insure comfort in 
any weather. This car can accommodate fifteen men, and 
while primarily designed for rescue work is also being used 
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for a demonstration room for instructing miners on the sub- 
jects of safety and rescue work. 


REFRIGERATOR CARS FOR THE UNION 
PACIFIC 


The Union Pacific has recently received from the American 
Car & Foundry Company a number of refrigerator cars equipped 
with Bettendorf steel underframes and the Bohn system of re- 
frigeration. These cars, which are for the Pacific Fruit Express 
line, have a capacity of 60,000 lbs., are 39 ft. 1034 in. long inside 
of the end linings, and weigh 48,100 Ibs. 

The center sill is an 18-in. 92-Ib. I-beam, and is 33 ft. 4 in. long; 
the draft sills are of cast steel, with lugs cast integral for the 
draft springs, and are riveted to the center sill. The body bol- 
sters consist of 8-in. 34.6-lb. I-beams; there are four cross- 
bearers, between the body bolsters, built up of 8-in. 18-lb. I- 
beams. The side sills are 4 in. by 3 in. by 3 in. angles and the 
end sills are 4 in. by 4 in. by % in. angles. The sub-side sills 
and sub-end sills are of Oregon fir, the former being 35% in. by 
91% in., while the latter are 55% in. by 834 in. Four intermediate 
stringers or nailing sills of 3 in. by 4 in. Oregon fir are used. 
The steel underframe is diagonally braced at the ends between 
the end sill and body bolster by two 6-in. 3-Ib. channels. 

Cement-coated nails are used throughout the car in the insu- 
lation. The first or blind floor is covered with a coat of hot 
Hydrex compound; the two intermediate floors are of ship-lapped 
Oregon fir, while the top floor is in two layers, both being 
tongued and grooved. Between the two top floor layers is a 
layer of Monarch mica surfaced car roofing insulation paper. 
The body framing is of Oregon fir throughout. Per Bona in- 
sulating paper, manufactured by the Lehon Company, is used 
in the sides, ends, doors and roof. In the insulation of the roof 
there are a 34-in. inside lining, two courses of intermediate lin- 


Refrigerator Car with Bettendorf Steel Underframe. 
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ing and a 3¿-in. blind lining, all with air spaces between them, 
and there is also an air space between the blind lining and the 
roof proper. Between the two %-in. layers of roof boards is a 
layer of insulating paper and one of Hydrex compound applied 
hot. 

There are four ventilators, one over each hatch, the latter 
having an opening 28% in. by 22% in., and there are four well 
traps, one located near each corner of the car. The hatches are 
equipped with the Bohn patent hatch ventilator, and are also 
provided with hatch plug indicators, which show whether the 
plugs are opened or closed. 

The trucks are of the arch bar type, with 4%% in. by 8 in. jour- 
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End Elevation and Cross Sections of Union Pacific Refrigerator Car. 


nals, and are equipped with the Barber truck roller device. 
Chilled cast-iron wheels are used and the truck wheel base is 
5 ft. 6 in. The side bearings are of the Miner gravity roller type; 
the draft gear is the Miner tandem, with M. C. B. class G springs. 

The principal dimensions and data are given in the following 
table : 


Length over Gnd Mile. vi tidad AR ce’ 40 ft. 95% in. 
ON MA RN O 40 ft. 11'% in. 
Length dúside OF nmg cronos dao AE 39 ft. 104 in. 
Length between: ice tanks sv. .0cocornrer arica 33 ft. 4% in. 


" Height, top of: floor to Ceilings 6: 1s rior és daa A es oo 7 ft. 5 3/16 in. 
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TOR CUDI ¡CAPOCIÓN. 6.5 5.5505 5 an ad IAN a 2,440 cu. ft. 
Available cubic capacity between ice tanks.................... 2,041 cu. ft. 
Capacity of hoth: TO: TAKE, sai ta Cale 11,000 Ibs. 
Wath ansite. A soy: wats A E 8 ft. 24 in. 
OR. Cap A OS E 9 ft. 1% in. 
Width over sheathing .............. Lie Be pie Pk TICA PE EE 9 ft. 2% in. 
Width GOR Cavea vr iS ARA Ea We aa SD hace ea taal 9. ft 6. * in, 
Distance, center to center of body bolsters..... .........o..oo 0-ft:-8 in: 
druck WHOS DIC idas as sas ade as 5ft. 6 in. 
Total- wheel DEI an a a E 366.2 . in, 
Height of ‘side door OPEN sinc: a6 aria odeeuns 5 ft. 9% in. 
Width of side door opening....... DRESS 558 A AA 16 0 in, 
Height; top..0f rail) to CAVE: ¿ei ATA 12 ft. 3 11/16 in. 
Height, top of rail to top of brake shaft....... su. es AR 13 ft. 7% in. 
Height, top of rail to top of running board.... ............. 13 ft. 0% in. 
Bight weight of euch truck, About. ¿rm e tr da ro eRe 6,100 Ibs. 
Weight OL car Complete: ip creci hou edad DI PE 48 100 lbs. 


CARE AND MAINTENANCE OF AIR 
BRAKES* 


BY RALPH WOLFE. 


On account of the increased size and efficiency of the locomo- 
tives throughout the country, which has resulted in the handling 
of 80 and 125-car trains, it has been necessary to make a more 
severe inspection of the air brake apparatus in order that the 
proper results may be obtained, which is not only the question 
of stopping the trains, but the results obtained at the time the 
stop is being made. The capacity of the cars has also increased, 
which has resulted in a larger volume of air to be handled and 
carried on each car to get the required braking power. This, 
of course, has resulted in the increasing of the pump capacity 
on the locomotive from 66 cu. ft. of free air to be handled per 
minute to 131, or about 100 per cent. With the increased pump 
capacity and the increased volume of air, there are many factors 
to be taken into consideration in order to get the proper opera- 
tion of the brakes. There are (1) the efficiency of the pump and 
what it costs to pump against leakage on big trains; (2) the 
brake pipe leakage and if the rate of reduction is sufficient to 
cause undesired quick action of the triples; (3) the length of 
piston travel in order to get the proper brake pressure with a 
given brake pipe reduction, which will have the proper retard- 
ing effect on each car, and (4) the results obtained due to 
unequal distribution of braking power throughout the train. 

With an 80-car train of 10-in. equipment, we have a volume of 
275,200 cu. in. If the conditions were such that we had a 12-1b. 
brake pipe leakage per minute, we would lose 130 cu. ft. of free 
air per minute, which would be equivalent to the capacity of the 
814-in. cross compound pump. If the leakage was 6 lbs. per 
minute, we would be losing 65.5 cu. ft. of free air per minute, 
which would be equivalent to the capacity of the 11-in single 
stage pump. It is estimated that the 11-in. pump requires a coal 
consumption of 200 Ibs. per hour; this would require 4,800 Ibs. 
of coal to operate the pump for twenty-four hours. Estimating 
the price of coal at $2 per ton, it would cost $9.60 to pump 
against a 6-lb. leakage on an 80-car train for 24 hours. If 30 
trains were being handled under the same conditions for 24 hours, 
it would cost $288 for fuel alone. While working under the 
same conditions with the 814-in. cross compound pump, the cost 
of fuel would be approximately $100 for pumping against leak- 
age. 

With the cost of pumping against leakage, the question of 
handling the train without damage to the equipment has got to 
be considered, and what will take place when an automatic brake 
application is made. If with a 12-lb. brake pipe leakage per 
minute on an 80-car train, we lose 130 cu. ft. of free air per 
minute, when an automatic brake application is made, the rate 
of reduction will be increased 76 cu. ft. of free air per minute, 
making a total of 206 cu. ft. of free air per minute, which will 
cause all triples to move to full service position. Tf we have a 
valve in the train that is sticky or has a port restriction, an 
undesired quick action will be obtained which in many cases 
may result in the ends of two or three cars and as many draw- 


*Presented before the Car Foremen's Association of Chicago, April 14, 
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bars being pulled out. It is readily seen that under the above 
conditions the engineer has no control of the brakes in the way 
of a given brake pipe reduction. There has, however, been a 
decided improvement in the air brakes in the past two years. 
This has been due to the close attention given the triples, as 
well as the tests they are subjected to on the improved test racks, 

But the conditions relative to leakage remain about the same; 
this is because the test given the cars at the time of cleaning 
is not severe enough to develop the small leaks, as it is custom- 
ary when a car is cleaned to attach a hose to the brake pipe and 
test for piston travel and such leaks as can be observed by 
sound. If the cars were tested by coupling a dummy to the 
opposite end of the car from where the test hose was applied and 
the joints and angle cocks were coated with soap suds, it would 
indicate the small leaks, which are the ones that cause the trouble. 
This would show about 60 per cent. of the angle cock plugs to be 
leaking on account of foreign matter collecting on the plug, 
holding it from its seat, and that 50 per cent. of the hose couplings 
are leaky on account of improper application of the gaskets, 
which are the principal leaks that cause the trouble. This might 
require more help and more material; but, figuring the cost of 
pumping against leakage and the cost of maintenance of the 
equipment, a soap-suds test for all cars when on repair tracks 
will be economical. 


CAR BRASS BORING MACHINE 


Many car brasses are returned to the shop for rebabbitting, 
before they have covered their possible mileage, for some minor 
defect which might be corrected by simply boring them to a 
smooth bearing. In many cases, however, the time and labor 
incident to this work would not be warranted with the present 
equipment in most shops. The machine shown in the illustra- 
tions has been designed for this special purpose, and will handle 
brasses at the rate of five per minute. With such a machine 
located at the various division shops on a railroad system the 
brasses with minor defects may easily be bored and kept in 
service for a much longer time. This would materially reduce 


Brass Boring Machine Ready for Operation. 


the number of brasses to be rebabbitted, would make possible a 
much smaller rebabbitting plant, and would greatly reduce the 
number of brasses carried in stock. Usually the rebabbitting 
is done at the main shops, which are some distance from the 
outlying points, necessitating sending the brasses back and 
forth over the road. 

The machine consists essentially of a rotary cutter provided 
with six teeth. This is mounted on a spindle which may be 
driven either by a belt or by a motor. The brass is placed 
on the guide block at the right of the cutter, and is fed over 
the cutter by pressing down on the lever extending across the 
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machine. The farther end of this lever contains a split nut, 
which is lifted into mesh with a lead screw; the screw is 
driven by the spindle through gears, when the operator bears 
down on the other end. This will feed the brass across the 
cutter at a uniform rate of speed. The shavings are caught 
in a box underneath the machine, and may be returned to the 
babbitting plant for remelting. Incidentally, it has been found 
that the value of the shavings will more than pay the wages 
of the operator. 

The second illustration shows the apparatus with the various 


Brass Boring Machine Showing Guides and Cutters. 


removable parts placed on the bed of the machine. Different 
sizes of cutters and guide blocks will be required for the differ- 
ent sizes of brasses. The guide blocks are held in place by 
dowel pins and may be easily removed. The shield, which is 
shown in both illustrations in the raised position, is to protect 
the operator from injury. It is automatically raised as the 
shoe passes over the cutter. This machine was designed by 
Bernhardt Henrikson, Austin, Ill. It is used in the Chicago 
€ North Western shops at Chicago, being driven by a 2 h. p., 
d. c. shunt motor which is connected to the spindle by a belt. 


FREIGHT CAR TROUBLES* 


BY C. L. ALDEN, 
Foreman Car Repairs, New York Central & Hudson River, West Albany, N. Y. 


How often we have repeated, and heard others repeat, the old 
adage, “a stitch in time saves nine,” and yet until recently little 
attention was paid to this in designing and building freight cars. 

Freight traffic is essentially the revenue earner of nearly, if not 
all, railroads. One would naturally think, therefore, that the de- 
signing and building of freight cars would receive the utmost 
attention to the end that repairs, delays due to repairs, and loss 
of car service, etc., would be reduced to the minimum. It has 
been estimated that each day a car is on the repair tracks there 
is a loss of $2.50 in earnings. At that rate, and assuming that 
only 10,000 cars a day are on the repair tracks, there would be 
a yearly loss of $8,125,000 in car service alone. What portion 
of this sum may be charged to the improper design of the car 
or its parts? Of course we have no way of knowing, but we 
do know it is considerable. If it were only as much as 10 per 
cent. it would total $812,500. 

Not enough attention is given to the design of metal end sills. 
They are made too light and are collapsing wholesale, involving 
a great deal of labor to repair or renew. Stop castings on metal 
underframes are defective for the same reason. An eastern rail- 
road is losing practically all grain loading in its cars because 
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they leak grain; many of its cars move home empty, while for- 
eign loaded grain cars are hauled over the road. 

Ends fail generally because of a lack of proper stays or ties. 
Some secure the ridge pole to the end plate by a casting and 
bolts. This is very good so far as it goes, but it does not go far 
enough. The ridge pole is never very large and the result is 
that when the end is forced outward the ridge-pole is split— 
and away goes the end plate. Why not run a plate the whole 
length of the ridge-pole, and have an angle under it on each end, 
to fasten to the end plates? Why not run a plate from the corner 
post back to the door posts and have a tie worth while? Two 
many seem to think only of the first cost—nothing of future re- 
pairs and attendant delays. All-steel ends are on the market 
having corrugations. These corrugations, as a rule, are elliptical 
or horizontal. I believe they should be vertical. 

Every car having bolts or rods should have them secured by 
lock nuts that lock. Wherever possible, journal box and column 
bolts should be eliminated. Care should be taken to see that the 
center channels are not too light. We must get back to some 
kind of a brake beam safety hanger—and it must not be a chain 
safety hanger, for they have proved a delusion and a snare. All- 
metal or metal underframe cars should be provided with drag 
chains or other provision for chaining the cars together. Many 
cars which have been derailed are not provided with means for 
readily chaining the truck to the car in order to raise both sim- 
ultaneously with a wreck crane to place the car back on the 
track. This should be done on every car, as there is no other 
way to readily and expeditiously “do the trick.” 

On many metal underframe cars there is but 4 in. or 5 in. at 
the side sill on which to nail side sheathing. This is not enough, 
and suggest that the sheathing be secured by a small plate of 
wrought iron and bolts. Brake shafts should be square, or 
with a square fit for the ratchet wheel, and provision made so 
that the ratchet wheel will not creep up or down; instead of the 
shaft bearing being secured to the roof it should be placed on 
a step. 

The car roof is a mooted question. Shall they be of steel out- 
side or inside, plastic, double board, or what? We do find an 
outside metal roof to be rather dangerous to trainmen, especially 
when wet or icy. Why not, after painting, provide some kind of 
rough covering to prevent one’s sliding over the surface? We 
all want a good freight car roof, one that does not leak a short 
time after its application. 

We want a draft gear so designed as to permit the replace- 
ment of a broken coupler by two men anywhere in fifteen min- 
utes at a cost of 12 to 15 cents, and we can have it by using a 
single cross key type of coupler with a suitable draft gear. Why 
the long delay or shopping of a car at a labor cost of $1.20 when 
it can be done with slight delay in the train, at one-tenth the 
cost? Echo simply answers, why? Riveted couplers should be 
retired as rapidly as possible, along with continuous draft rods, 
wood brake beams, etc. Some metal underframe cars are de- 
signed with truss rods. An underframe that must depend on 
truss rods is not much of an underframe, and no metal under- 
frame car should be so equipped. 

Refrigerator cars should not be so designed that the longitu- 
dinal sills are concealed, thus preventing inspection. This is 
one of the most prolific sources of “no bill” bad order cars. 
These sills, concealed as they are, are broken, split, decayed, and 
cannot be detected by inspection; the result is that the draft tim- 
bers pull out, taking with them the couplers and attachments, 
breaking the head blocks, end sills, posts, sheathing, etc., and the 
delivering company foots the bills. 

From a repair standpoint metal cars, or metal underframe 
cars, should not have center sills in one continuous, piece from 
end sill to end sill. They should be so designed as to permit 
removal of sections in front of the body bolsters, and these front 
sections should be of cast steel, and include all necessary draft 
gear attachments withcut riveted stops, etc. 
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There are cars fitted with safety appliances on which the bot- 
tom end ladder rung does not coincide with the bottom rung of 
the side ladder. This should be otherwise, for trainmen come 
down the end ladder and stand on the pin lifter and end grab 
iron on the end sill, which is quite a considerable variation from 
the distance between the ladder rungs. They should be designed 
to obviate this and venture to predict the roads will make these 
changes voluntarily for their own interest, as it is positively 
dangerous. 

The foregoing are some of the defects which, in my opinion, 
should be corrected. Of course all bolts on trucks and under- 
frames should be secured by a nut, and a lock nut that grips. 
Many are lost off, probably due to not having been properly 
drawn up. There is a type, however, have never seen lost off. 


BABBITTING CAR JOURNAL BRASSES 


BY E. H. MOREY, 
Shop Demonstrator, Chicago. 4 North Western, Chicago, III. 


Some five or six years ago, when car journals were smaller 
than they are today, the weight on them less, and the speed of 
trains not so fast, the journal brass was cast with a pocket for 
the babbitt and was filled through a hole in the center of the 
brass. There was no finishing done on this brass before being 
babbitted and when the journal wore through the babbitt to the 
lining and began to wear on the rough uneven surface it would 
cause trouble by running hot. Also, the hole through which 
the babbitt was poured weakened the brass just where strength 
was most needed. 

About 1907 the design of the brasses was changed. They were 


Incorrect Method of Babbitting Car Brasses. 


cast with a straight face and bored out smooth, then trimmed 
and filled while hot on an upright mandrel, the babbitt metal 
being poured straight down the top end, as shown in the first 
illustration. The mandrel was kept cold by two Y in. streams 
of water constantly running through it. The brasses filled in 
this way had all appearances of being good, but on taking a light 
cut over them they were found to be full of blow holes all the 
way down the center. Some were so bad that the bearing was 
insufficient at the center of the brass and was increased at the 
sides where there were no holes, thereby increasing the unit 
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bearing pressure and causing hot boxes. After considerable 
investigation it was found that the babbitt was being poured 
in too fast and after pouring a small stream of babbitt in 
several brasses it was found that the blow holes were decreased 
but not altogether eliminated, there still beirg a streak of 
holes down the center. By further experimenting it was found 
that the cause of the holes was the metal carrying air in with it 
and pocketing it in such a way that it could not get out, con- 
sequently the babbitt hardened in this disturbed condition 
against the cold face of the mandrel. 

To overcome this the mandrel was mounted so that it could 
be swung down, as shown in the second illustration. The metal 
is now poured in with the brass in this position, the babbitt 


Correct Method of Babbitting Car Brasses. 


running down on the brass, which has previously been heated. 
In this way the babbitt cools more gradually and the air is 
given a better opportunity to escape. A foot lever is placed 
under the bench and a counterweight is fixed on the other end 
of the plate. After a series of experiments it was found that 
45 degs. was about the proper amount to tilt the mandrel. To 
completely fill the brass the mandrel is raised to a vertical po- 
sition for the last few drops of babbitt. 


FREIGHT CAR DESIGN* 


BY C. L. BUNDY, 
General Foreman, Delaware, Lackawanna & Western, Kingsland, N. J. 


No one can question the importance of the car department on 
a railroad and the freight car should be given more consideration 
in a great many cases than it has in the past. The designer 
should be given ample help and be allowed sufficient time to 
draw up the specifications and drawings in a thorough manner. 
Specifications should be clear, concise, and complete in all de- 
tails. In some cases they are very incomplete; much is left to 
the builders, who naturally introduce their own standards and 
methods which are not always to the best interests of the rail- 
road. Builders having no complete and definite specification to 
go by when making bids are tempted to reduce their manufac- 
turing cost at the expense of material and workmanship so that 
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they will be enabled to submit prices which will be lower than 
those of their competitors. Past experience has taught us that 
builders should not be expected, without explicit and definite 
understanding, to build equipment which will be the best for the 
service and the most economical to maintain. 

More uniformity should be encouraged among railroads in de- 
signing equipment, as having as many parts standard or inter- 
changeable as possible, results in a great saving of time and 
money. It is not uncommon for railroads to hold cars 60 days 
awaiting material ordered for making repairs to a foreign car. 
Master car builders at their annual conventions should adopt 
more standards and follow them in designing new cars wherever 
it is practical to do so. 

When new cars are to be built or purchased the designer 
should call together the car men from all repair points and learn 
from them the parts that have shown a weakness in actual serv- 
ice. These men are in a position to observe the actual condition 
of cars in service and should be given an opportunity to offer 
suggestions to the designer. In the past designers of freight 
cars have in a measure failed to design cars to meet the require- 
ments of actual service, and this is especially true of certain 
parts, the most important of which are as follows: 

(1) The ends of cars have shown a decided weakness, espe- 
cially because of loads shifting in switching service, and should 
be strengthened. 

(2) The roofs have cost the railways vast amounts of money 
to keep in repair. Also large sums are paid annually for claims 
on account of goods damaged in transit due to leaky and de- 
fective roofs. 

(3) Freight car side doors have caused a great deal of trouble 
and are expensive to maintain; like the roofs they have been re- 
sponsible for lading being damaged in transit and should be 
given more consideration in designing new cars. 

(4) Some railroads are still applying spring draft gears to 
cars which are of too small a capacity for the service they are 
subjected to. These gears should be replaced with high capacity 
friction draft gears. If this were done it would effect a big 
saving in the cost of maintenance and a large saving in damaged 
freight. It would also be the means of keeping cars in service 
a greater proportion of the time, as there are more cars made bad 
order on account of defective draft gear than for any other 
reason. 

One of the railroad periodicals has been publishing a series of 
articles under the head of, “The Growing Cost of Maintenance 
of Equipment.” A study of these articles shows that the draft 
gears, roofs, doors, and ends of cars are the parts that have 
been giving railroads the most trouble. If any one doubts this, 
a visit to the repair tracks will prove the truth of the statement 
and will show many weaknesses in car construction which would 
never have existed if the cars had been built to carefully pre- 
pared specifications in which first cost was not the only con- 
sideration. Therefore, let us design cars with better roofs, better 
doors, more substantial ends, and better draft gears to meet the 
service which is required of the freight car of today. 


PuLic Roaps.—The Department of Agriculture reports that 
in the five years preceding March, 1912, the office of public roads 
oí the department built 215 object-lesson roads; in all about 
300 miles of road 15 ft. wide, and by expert advice aided in 
the formation of more than 650 model county road systems. It 
has also assisted 26 states in effecting equitable state-aid plans. 


EFFICIENCY OF MINERS.—The report of the Department of 
Mines of Pennsylvania shows that in 1902 there were 36,392 
miners employed and each had an average output of 8.74 tons 
of coal a day. In 1911 there were 45,324 miners employed and 
the average output for each was 7.65 tons a day, a decrease of 
over one ton a day. This decrease in efficiency means a loss of 
over 40,000 tons of coal a day. 


REVERSING MOTOR PLANER DRIVE 


On page 46 of the January issue of this journal appeared a 
description of a reversing motor drive for planers developed by 
the General Electric Company. A similar arrangement, but dif- 
ferent in some essential features, has been perfected by the 
Triumph Electric Company of Cincinnati, Ohio. This company 
began a series of experiments several years ago with a view of 
developing a special apparatus for meeting the requirements of 
a direct connected reversing motor planer drive, at first using 
the type of motor that had been successful in connection with 
the belt drive. It was soon found, however, that a special design 
of motor would be required and this has been provided. 

The essential difference between the Triumph arrangement and 
the one illustrated in our January issue, lies in the fact that the 
former does not employ dynamic braking for stopping the motor. 


Large Planer Fitted with Triumph Direct Connected Reversing 
Motor. 


In this case the planer is stopped and reversed by disconnecting 
the circuit to the motor and applying reversed power. It is 
claimed that this method results in increased speed of reversal, 
greater uniformity in length of stroke and decreased wear on 
both the motor and the controller. The reversed power is ap- 
plied through resistances both for braking and reversing, and 
it is stated that the peak load never exceeds 50 per cent. overload. 

A large panel carries all of the apparatus for automatically 
accelerating the motor to a predetermined speed in the required 
direction and for starting and stopping it at every cycle. This 
is mounted on the side of the planer housing as shown in the 
illustration. The apparatus on this panel is in duplicate, one- 
half being for the cutting stroke and the other for the return 
stroke. It includes, at the bottom, two rheostats for adjusting 
the speed of the platen on the cutting or return strokes inde- 
pendently. The tumbler handle on the side of the bed is replaced 
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by a master switch and this is connected by a short rod to a 
reversing switch also on the bed of the planer. Dogs on the 
table of the machine limit the length of stroke in the ordinary 
manner. 

The master switch is thrown in the direction in which it is 
desired to have the table move and the switches on the controller 
automatically connect the motor in the circuit and successively 
cut out the different resistances and promptly bring the motor 
to its predetermined speed. The sequence of controller opera- 
tions, when starting the motor, are illustrated diagrammatically 
in one of the illustrations. When the master switch handle is 
turned in either direction, the motor armature is connected in 
the circuit through resistances as are shown in the diagram at 
the top of the illustration. The series resistance is first cut out 
and the motor then operates as a compound, interpole machine 
with full field strength. The series field coil is next short- 
circuited and the motor then becomes a shunt, interpole ma- 


Shunt Resis 


Sequence of Connections on Starting or Reversing the Motor. 


chine still retaining the full shunt field strength. The shunt 
resistance short-circuiting switch is then opened as shown in the 
last diagram which causes the motor to attain its predetermined 
speed. When the trips on the platen reverse the master switch 
the switches return to their initial position and power is im- 
mediately applied in the reverse direction. It requires but one 
second from the time the master switch is thrown until the last 
switch operation for the full speed of motors is made. When 
the master switch is brought to the vertical position the motor 
and table are immediately stopped. 

The speed of either the cut or return may be quickly varied 
in small steps, without stopping the planer, by a slight move- 
ment of the tumbler. Edging in Y in. strokes is also easily 
accomplished and it is claimed that the length of the stroke is 
accurate to within 14 in. on cuts of any length or speed, making 
it possible to plane in pockets or close to ledges. 
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GASOLENE CARS FOR THE HOLTON 
INTERURBAN 


The Holton Interurban, Redlands, Cal., has recently placed in 
service a type M-6 gasolene motor car made by the Hall-Scott 
Motor Car Company, San Francisco, Cal. This is the second 
Hall-Scott motor car purchased by this company, a type M-4 
having been placed in service about two years ago. The power 
plant consists of a six-cylinder gasolene engine of 150 h. p. 
capacity, and has a speed range of from 4 m. p. h. to 60 m. p. h. 
in four stages in either direction. This flexibility of speed con- 
trol will permit of yard switching and of the handling of one 
or more trailers, dependent, of course, on grade conditions. 
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room, a space 12 ft. long by 3 ft. wide being available for that 
purpose. The total weight of the car is 67,850 Ibs. 

During the first three months of service this car made an 
average Of 75.6 miles per day. The following table gives the 
operating cost during this time. 


RESULTS OF OPERATION FOR THREE MontHs EnbinNG FEBRUARY, 1913. 


Average 
cost for car 
operating 
1912, nr ——1913— under 
Decem- Janu- Febru- Aver- ordinary 
ber ary ary age conditions 
No. miles traveled.......... 2,238 2,458 2,138 2,278 PRE 
No. miles traveled per day.. 72 79 76 75.6 cae 
Gallons gasolene used... 767 785 725 759 


. Gallons gasolene used per mile 0.342 0.319 0.339 0.333 re eee 


Cost gasolene per gallon.... 0.23 0.215 0.215 0.22 0.10 


Hall-Scott Gasolene Motor Car Hauling Twelve 20-Ton Beet Cars. 


The car is of steel construction, the steel body, trucks, gaso- 
lene motors and driving mechanism being designed and built 
in the builders’ factory at West Berkeley, Cal. It is 60 ft. long 
over end sills and has a seating capacity for 64 passengers in 
the main passenger compartment. The baggage room is 16 ft. 
long and is equipped with lift wall seats for eight additional 
passengers. Baggage and mail may also be carried in the engine 


Cost gasolene per mile...... 0.079 0.068 0.073 0.074 0.033 


Total cost gasolene ....... $176.41 $168.77 $155.87 $167.02 $75.90 
Gas engine oil used........ 26 37 24 29 ety sealers 
Cost gas engine oil per mile. 0.006 0.0078 0.0058 0.0066 0.005 
Cost gas engine oil per gal.. 0.52 0.52 0.52 0.52 0.40 
Engine oil per mile......... 0.011 0.015 0.011 0.012 Tree 
Total cost engine oil....... $13.52 $19.24 $12.48 $15.08 $11.60 
Machine shop bill ......... 33.35 31.90 27.15 ER Tiyas 
Cost repairs per mile....... 0.0149 0.013 0.0126 0.0135 0.0135 
Cost operators per mile..... 0.089 0.081 0.093 0.087 0.087 


Total operative cost per mile 0.189 0.169 0.184 0.181 0.1385 
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Gasolene Motor Car for the Holton Interurban. 
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Operator’s cost figured on basis of $125.00 per month for motorman. 

Operator's cost figured on basis of $75.00 per month for conductor. 

Note that cost of gasolene and oil is excessive on account of the car 
being operated so far from distributing points for oil and gasolene. The 
last column at the right shows the operating cost for the car on the basis 
of Eastern prices for oil and gasolene. 


The engine is mounted directly on the center sills of the car 
underframe. The clutch is of the contracting band type. The 
transmission is hung on the forward axle of the rear truck, and 
the axle is driven through a train of bevel and spur gears of 
hardened forged steel. “The operating levers are placed on the 
right hand side of the car in a position convenient for the 
operator, being similar in their functions to automobile practice. 


The circulating water is cooled by a radiator placed directly in ` 


front of the car, as shown in the illustration, which provides 
a positive thermo-syphon circulation of the water and a ready 
means of completely draining the whole circulating system. A 
cooling fan is placed directly back of the radiator. 

One of the illustrations shows another car of this 
built for the Ventura County Railway, handling 12 side dump 
beet cars which have a tare weight of about 20 tons each. 
This motor car also hauls one of the road’s standard coaches, 
as a trailer, in regular service. 

Both these cars are equipped with the Westinghouse auto- 
matic and straight air brake systems; a double-cylinder water 
cooled air compressor directly driven from the main engine; 
and an electric generator, also driven from the main engine, 
which charges the storage batteries for lighting and starting the 
main engine. 


MANDREL FOR SECTIONAL TUBE 
EXPANDERS 


Same type, 


In order to remove the mandrel or pin from a sectional tube 
expander, it is generally struck with a hammer to loosen it. 
This is likely to cause the edges to break and fly, and serious 
injury may result to the operator. A new type of expander pin 
is shown in the illustration. It is designed for operating with 
either a short or long stroke pneumatic hammer in shop and 
roundhouse work. The tube is expanded by driving the pin 
into the expander in the usual manner. For releasing the pin, 
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Mandrel Designed for Easy Removal from the Expander. 


the knuckle joint is swung around to the position shown and a 
few taps with the hammer in this position loosen it and per- 
mit its easy removal. One of the features of this pin is that 
it can be used by the operator without separating the pneumatic 
hammer from the shank of the pin, thus eliminating the danger 
of possible injury from flying pieces, as well as saving time. 
The knuckle joint is made with ample bearing surface to pre- 
vent wear and does not interfere in any way with the working 
of the expander. This pin was devised by H. Neville, and is 
made by the Faessler Manufacturing Company, Moberly, Mo. 
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DUPLEX SPRING CLIPS FOR TRACING 
FILES 


Comparatively few special devices have been introduced in 
rallway drawing rooms for protecting tracings from damage 
and wear by handling. A spring clip for tracing files, blue print 
files and various kinds of loose leaf devices, which has been re- 
cently put on the market by G. G. Dana, 2311 Washington ave- 
nue, Racine, Wis., is shown in the illustration. The double or 
duplex spring, as the name implies, gives a pressure on the con- 
tents of the file preventing them from slipping about while the 
portfolio is being handled. It also prevents tracings from be- 
coming curled or folded on the upper edge; without the clips 
they become worn and creased on the edges and corners, mak- 
ing them hard to handle in making blue prints and a source 
of general annoyance to the users. 

The clip is so shaped that a tracing, blue print or sim- 


Special Clips for Holding Tracings in Portfolio. 


ilar article may be easily slipped into its place or removed 
therefrom. Any sheet in the group may be removed without 
disturbing the remaining portions. An important advantage of 
the clip is the protection it gives to tracings in preventing the 
curling and folding over of the edges and corners. The clips 
are made of polished steel, are neat in appearance and convenient 
in use. They are attached to the back cover of the portfolio by 
clinch rivets. 


HYDRAULIC PIT JACK 


. An improvement has been made in the construction of hydraulic 
pit jacks by the Watson-Stillman Company, New York. The 
hand-operated pumps have been replaced by pumps driven by 
air engines, and to make the power connection it is merely 
necessary to run a rubber hose or other flexible tubing from the 
shop air main to the pump engine. The operating valves may 
be placed in any convenient position, and the use of the com- 
pound air engine eliminates the necessity of having a pump 
Operator. 

By the use of air power the speed of operation is greatly in- 
creased. When it is desired to raise the saddle, air is admitted 
directly into the top of the reservoir, forcing the water into the 
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cylinder and lifting the ram. As soon as the load becomes too 
great for this pressure, the air is by-passed into the air engine, 
which in turn lifts the ram. 

In the jack illustrated the ram raises at the rate of 7% in. 
per min., whereas only 2 in. per min. is attainable with a hand 


WATSON 
STULL MAN 


Hydraulic Jack for Use in Drop Pits. 


i 


power pump. It has a lifting capacity of 10 tons and a total 
lift of 103 in. The ram is telescopic in two lengths, 4 and 5 in. 
in diameter, respectively. - 


HEAVY ENGINE LATHE 


Notable among the recent. improvements in engine lathes is 
the quick change gear lathe, made by the Cincinnati Lathe 
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& Tool Company, Cincinnati, Ohio. There is an arrangement 
on it by which a combination of extra or metric pitches with a 
U. S. standard lead screw, or vice versa, is possible. The 
standard threads may be changed from one to another without 
duplicating or removing a gear by simply operating two levers. 
This gives the machine a very wide range. The device is com- 


plete in one unit, being assembled in a box mounted on the 


End of Cincinnati Lathe With Gear Cover Removed. 


front of the lathe. It provides the facilities of a standard 
lathe, and each gear will cut not only the pitch required, but 
through the series of gear box changes will give others as well. 

The bed of the lathe is made of semi-steel, being designed 
to give the necessary rigidity under heavy cuts. The head- 
stock is made in three styles, one with a three-step cone and 
double back gears, and with the four or five-step cones with 
single back gears. The spindle is made of high carbon forged 
steel and is provided with a collar on the chuck end, which 
gives a good, stiff bearing. The thrust bearing at the rear end 
of the spindle consists of a hardened tool steel collar arranged 


Cincinnati Quick Change Gear Lathe. 


May, 1913. AMERICAN 


for adjusting the wear, the thrust being taken against the front 
end of the rear box. The spindle bearings are lubricated by 
self-enclosing dust proof oilers. 

The apron is of the box type construction, being rigidly bolted 
to the carriage. The rack pinion is made of steel and is oper- 
ated by compound gearing. The longitudinal and cross fric- 
tion feeds may be started, stopped, or reversed while the lathe 
is running, but they cannot be engaged when the lathe is set 
for cutting screws. A thread chasing dial is provided which 
permits the half nuts to be opened, the carriage to be run back 
by hand and the thread to be picked up at any point, thus doing 
away with the necessity of reversing the lathe for this purpose. 
An automatic stop is also provided for throwing out the feeds. 


Feed Gears of Cincinnati Lathe. 


The reverse plate for cutting right and left hand threads is on 
the outside of the headstock, and is used only for reversing 
the lead screw when cutting threads and not for reversing the 
feed. These machines have the feed reverse in the apron. The 
screw cutting and feed mechanism shafts are bushed through- 
out with bronze. 

The tailstock has a long bearing on the bed, and is made to 
withstand the severe treatment of heavy work. It is of the 
offset type, allowing a compound rest to be set in a plain 
parallel with the bed. The tailstock spindle is of large diameter, 
and is equipped with a bronze nut for the lead screw. A special 
clamping device is used to hold the spindle in position instead 
of the split barrel construction. All gear changes may be made 
while the gear is running under heavy cut. 


IMPROVED TYPE OF CORRUGATED 
TUBES 


An improved process for making corrugated tubes has been 
developed by Mr. Maciejewski, a Polish engineer, in which stand- 
ard wrought iron or steel tubes are used. The corrugations are 
made by an ingenious method of pressing the material together 
in such a way that, while shortening the tubes, the original inside 
diameter is not decreased. Furthermore the thickness remains 
absolutely uniform and is the same as in the original tube. Dur- 
ing the process of corrugating, any defects in the material at once 
become apparent. In this process small and medium sized tubes 
are made from ordinary steel tubing, while for large diameters 
lap welded and re-rolled tubes are used. Tubes of any diameter 
from 1% in. to 18 in. may be corrugated; very long tubes may be 
partially corrugated. 

Tubes of this type are adapted for use where expansion due to 
a considerable range of temperature has to be absorbed, or where 
a large external stress must be resisted. They are sometimes 
used in fire-tube boilers, especially where very long tubes are 
required. In such cases the corrugations, by taking up the ex- 
pansion, relieve the tube sheets from carrying the strain. The 
principal field of usefulness, however, is in connection with steam 
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piping. In short lines of pipe a straight corrugated tube will take 
care of the expansion satisfactorily, while in longer lines of pipe 
a corrugated tube bent in U shape is required. Tests have shown 
that a bend made of corrugated pipe will absorb over three times 
as much expansion as will the same size bend made of straight 
pipe. 

Mr. Maciejewski's process has been patented in the United 
States and is controlled by Schuchardt € Schutte, 90 West street, 
New York. 


OILSTONE TOOL GRINDER 


A new design of tool grinder which has two oilstones, one 
coarse and one fine, as well as a ring emery wheel, has been 
designed by the Mummert-Dixon Company, Hanover, Pa. This 
grinder is especially adapted for tool room work and has two 
oilstone wheels mounted on the front arbor. In connection with 
each is a tool rest which can be adjusted to any angle desired 
and is held by a convenient locking device. These wheels are 
cup shaped and the oil is directed to the inside of the wheels and 
is passed out through the pores. When the wheels are once 
saturated they require very little oil. There is a guard to prevent 
the oil being thrown off the wheels and any surplus is caught 
in a pan and returned to the reservoir. Kerosene is employed 
and is handled by a rotary pump which takes its supply from the 


Tool Grinder with Two Oilstones and an Emery Wheel. 


reservoir in the base of the machine. This keeps the stones 
sharp and prevents glazing and also protects tools from undue 
heating while being ground. 

At the back of the grinder there is the ring emery wheel which 
operates at four times the speed of the oilstones. A slide is 
provided in connection with this wheel which has a micrometer 
adjustment and can be arranged for grinding at any angle. The 
table is arranged so that any part of the wheel can be readily 
used. 

The machine shown in the illustration is arranged for belt 
drive, but when a motor drive is desired, the motor is mounted 
in the base of the machine and belted directly to the pulley. 


THIRD-CLASS SLEEPING Cars IN NorwaY.—Norway follows the 
example of Sweden in ordering some third-class sleeping cars. 
They have three berths to a section, each 24 in. wide, and there 
are 12 sections to a car. These cars will weigh 76,000 lbs. 
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ENGINE AND TENDER COUPLER 


A form of connection between locomotive and tender, which 
permits the use of a spring or friction draft gear on the front 
end of the tender, has been developed on the Santa Fe. This 
connector includes an operating gear and can be connected and 
disconnected in the same way as an automatic car coupler. It 
has been in experimental use on a large Mallet locomotive for 
over two years, and during this time has not developed any 
faults of consequence. On one occasion the locomotive was 


derailed by a split switch, but even under this condition the 
coupler did not separate. 


It has been found of great convenience 
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matically held unlocked in the same manner as the pin of a 
car coupler. This permits the tails of the knuckles to swing 
inward. 

The inner faces of the knuckles where they connect to the draw- 
head on the tender are arranged at such an angle that most of 
the stress in pulling comes on the pins on which the knuckles 


‘swing and comparatively little pressure must be resisted by the 


locking block at the rear. This angle, however, is not so great 
but that the pull on the knuckle will tend to force the tail por- 
tions together when the locking block is raised. One of the 
knuckles has a slotted section at the rear of proper size to admit 
the tail of the other, so that the faces of the two knuckles will 
separate sufficiently to allow the tender drawbar head to 
disengage, 

Starting with the uncoupled position when the locking block 
is held in its raised position by the lugs, as is shown by the 
dotted line in the illustration, and the knuckles are open at the 
face to allow the drawbar on the tender to pass between them; 
the operation is as follows: The special shaped drawhead on 
the tender, after passing between the knuckles, will strike the 
inwardly extending portions of the tail and tend to force them 
apart. This action continues until the tails are sufficiently far 
apart to allow the locking block to enter between them. Just 
before they reach this position the beveled face of an extension 
on the block is engaged and it is released from its disengaged 
position at the top and drops between the tails of the knuckles. 
The faces of the knuckles are then locked behind the lugs on 
the tender drawhead and the apparatus is securely connected. 
The locking block is of considerable weight and any jarring of 
the locomotive will only tend to hold it more firmly in position. 
When uncoupling, the locking block is lifted by the uncoupling 
gear and when fully raised tilts forward and locks itself in that 


position. The pull on the tender drawbar then forces the tails 
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Automatic Connector Between Engine and Tender; Atchison, Topeka & Santa Fe. 


at the engine house to be able to connect and disconnect the 
tender from the locomotive easily and quickly. The use of a 
suitable draft gear at the front end improves the riding qualities 
of the locomotive to some extent, and probably has a favorable 
influence in preventing any tendency toward derailment of the 
tender trucks. 

This arrangement, which has been perfected by M. J. Drury, 
shop superintendent, and G. W. Wright, consists of a special 
drawhead on the locomotive of the form and arrangement shown 
in the illustration. This drawhead can either be included in 
the deck casting or may be applied to a locomotive arranged 
for the ordinary type of drawbar. A pair of special shaped 
knuckles with long tails are hinged on each side of the outer 
end of this drawhead. Between the tails of the knuckles is a 
locking block which is allowed a vertical movement and passes 
through an opening in the top of the drawhead when in the 
uncoupled position. This block is connected to the operating 
gear through an extension on the bottom and suitable lugs are 
arranged so that when it is lifted to the full height it is auto- 


of the knuckles together until the faces are disengaged and the 
coupler is separated. 


Larce HANNA Tyre Riveter.—A yoke riveter with a gap of 
168 in. in depth and 12 in. in width, which will exert a pressure 
of 100 tons on the rivet with 100 lbs. air pressure in the air 
cylinders, has recently been installed by the General Electric 
Company at its Pittsfield, Mass., shops. It was built by the 
Hanna Engineering Works and has an air cylinder 18 in. in 
diameter with a 22 in. stroke. It operates by means of a com- 
bination toggle and leverage action which is followed by a 
plain leverage action. The plunger and upper die of the machine 
has a movement of 534 in.; 434 in. of this distance is traversed 
during the first 11 in. of the stroke of the air cylinder, while the 
remainder of the stroke gives but 1 in. movement of the plunger. 
This last 1 in. is given at a uniform travel and pressure, and 
it is stated that this gives the machine all the advantages of a 
hydraulic riveter without the disadvantages of the very high 
hydraulic pressure and the necessity of a return line. 


At a “Safety rally” of employees of the Buffalo, Rochester 
& Pittsburgh, held at DuBois, Pa., on April 12, three thousand 
persons were present. 


President B. L. Winchell, of the Frisco lines, traveled 55,394 
miles in 1912, and 59,173 miles in 1911. During 1912 he attended 
seventy-five meetings, which included banquets and conferences. 


The United States Civil Service Commission announces com- 
petitive examinations, to be held May 21 and 22, 1913, for the 
positions of structural steel draftsman, copyist marine engine 
and boiler draftsman and assistant engineer in forest products. 


The safety department of the Chicago, Burlington & Quincy, 
of which E. M. Switzer is the superintendent, has had a car 
fitted up especially for use in the “safety first” campaign. It is 
arranged similar to a small theater, having seats for 70 persons, 
and a platform with a large screen on which moving picture 
views will be shown during lectures to be given by Mr. Switzer. 
Lectures will be given from this car at prominent points on all 
parts of the Burlington system, the purpose being to have the 
car go to the men, instead of requiring the men to go to a hall 
to attend the lectures. 


Sixty-nine apprentices were graduated between January 1 
and December 31, 1912, from eight shops on the New York 
Central Lines West of Buffalo at which apprentice schools are 
maintained. These shops include Beech Grove and Bellefontaine 
on the Big Four; Collinwood and Elkhart on the Lake Shore 
& Michigan Southern; Gibson on the Chicago, Indiana & South- 
ern; Jackson and St. Thomas on the Michigan Central, and 
McKees Rocks on the Pittsburgh & Lake Erie. The trades rep- 
resented were as follows: Machinists, 53; boiler makers, 4; 
blacksmiths, 3; tinners, coppersmiths and pipe fitters, 4; pattern 
makers, 2; painters, 1; electricians, 1; car builders, 1. Of the 
sixty-nine, 62, or 90 per cent., remained a service for at. least 
60 days after graduation, and 57, or 83 per cent., are still in 
service. Apprentice schools have recently been established at 
Bucyrus on the Big Four and Kankakee on the C. I. & S. 
There are now 466 apprentices in shops on the New York Cen- 
tral Lines West of Buffalo which maintain apprentice schools, 
as compared with 380 one year ago. 


THE LATEST THING IN SIGNS 


The Chicago & North Western has installed a novel elec- 
tric advertising sign over the river front in Chicago, facing the 
Rush street bridge. The sign measures 50 ft. square, and shows 
a large passenger locomotive and part of a train. In front of 
the locomotive is a semaphore signal which automatically changes 
from the stop position to the clear position. When the change 
has been made the driving wheels of the locomotive are seen to 
revolve and a small ribbon of smoke is emitted from the stack. 
When the signal goes back to the stop position the wheels slow 
down and stop. Surmounting the sign is a large trade mark of 
the company in colors, and underneath the train are a few lines 
of advertising of its service. The sign stands on the roof of 
one of the company’s freight houses, and is so located that it is 
seen by thousands of people. The sign contains 3,800 tungsten 
lamps, 29,500 ibs. of steel and 30,000 ft. of wire. Its total weight 
is 1834 tons. 


—_—_— ————— 


SPEED RECORDERS ON THE BALTIMORE & OHIO 

The through passenger trains of the Baltimore & Ohio are 
now equipped with speed recorders, two to a train; one in 
the baggage car and one in the locomotive. In the baggage car 
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the “Haushalter” speed tape is used, while on the locomotives 
the Boyer speed recorder is used. Both of these machines make 
records on tapes. At the end of each trip the tape is taken out 
by the local inspector, who makes a suitable record of the date, 
time, etc., and sends the whole to the office of the general in- 
spector of transportation, where a permanent record is kept. 
The information given on the tapes is checked against the rates 
of speed prescribed in the rules limiting speed at different points 
on the road, so that excessive speed is at once brought to no- 
tice. The maximum speed of passenger trains on the Baltimore 
& Ohio, except between Philadelphia and Washington, is 60 
miles an hour, and the officers require a rigid observance of the 
limit. On the Philadelphia- Washington line the limit is 65 miles 
an hour. 


PENNSYLVANIA PENSIONS 


The Pennsylvania Railroad has now paid pensions 13 years, and 
a total of 7,152 men have received payments, through the funds, 
of $8,368,786, all out of the earnings of the various companies in 
the system. Of this amount $6,319,902 has been paid on the 
lines east of Pittsburgh, and $2,048,884 west of Pittsburgh. At 
the present time there are 3,807 men on the pension rolls. The 
names, occupations, and divisions where last employed of those 
over ninety years of age were as follows: 


Name. Occupation. Division. 

Micheal Eckerline....... Laborer sod h oho aes Altoona shops. 
da Kaylor .......... Blacksmith ............. Altoona shops. 

lias Grifhth ........... Watchman ............. Altoona shops. 

ames L. Shields........ Foreman mason.........Conemaugh. 

david L. Graeff......... Machinist ............. Philadelphia. 
Thomas C. Payne...... Laborer A Sue iow ed Trenton. 

Charles Lupton ........ Car builder... só ecia Philadelphia Terminal. 
James Gray ............4 AKENE ac ias mira. 

Chas. A. Jefferies, Sr...Signal repairman........ Philadel phia. 


The pension amounts to 1 per cent. of the average salary or 
wage for the ten years previous to retirement, multiplied by the 
number of years the man has been in the employ of the com- 
pany. Employees retire without any obligation whatever to the 
Pennsylvania Railroad, and many of them engage in outside 
occupations. This pension plan, inaugurated by Mr. Cassatt in 
1899 with much doubt as to its eventual success, is now declared 
by the officers of the company to have proved to be of immense 
benefit to a large number of men, and to have contributed enor- 
mously to the contentment of the men in the service of the road. 


FIREMEN’S ARBITRATION AWARD 


The award of the arbitrators between the eastern railroads and 
their firemen was filed April 23, 1913, and in accordance with 
the provisions of the Erdman act, will take effect ten days 
later. The following are the terms of the award: 

Article 1: Ten hours or less, or one hundred miles or less, 
shall constitute a day’s work in all classes of service, except as 
otherwise specified. The time for which firemen will be paid 
shall begin at the time he is required to report for duty, and 
end when the engine is delivered at the point designated. 

Article 2: The following rates of wages per day shall be the 
minimum rates paid in all classes of service on all railroads. 
parties to this arbitration: 


(a) PASSENGER SERVICE. 


Weights of Locomotives 
in pounds on Dri 


Less than 80,000 Ibs.............. 0... cece eer cece $2.45 
80,000 to 100,000 Ibs... 0.06. eee eee 2.50 
100,000 to 140,000 Ibs... 0... ee cee ences 2.60 
140,000to:-120:000.-Tbr soii cada Sete OS Meee 2.70 
170,000 to 200,000 WBS ieee cca atan eevee ea es 2.85 
200,000 to 250,000 Ibs... 1... eee eee ete teenies 3.00 
250,000 to 300,000 Ibs.......... 0 eee cee eee eee tenes 3.20 
300,000 to 350,000 Ibs... 1... ccc cece ee eee teenies 3.40 
All engines over 350,000 Ibs. on driverS..........«....... 3.60 
Mallet engines regardless of weight on drivers........... 4.00 
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FREIGHT SERVICE. 
Less than 80,000 lbsS...................... o... ene es $2.75 


80,000 to 100,000 1bS...................o.o.ooo.oooooo.o... 2.85 
100,000 to 140,000 1bS.......... .. oo eee 3.00 
140,000 to 170,000 Ibs........ ce Washo a NIE teres 3.10 
170,000 to 200,000 Ibs.........00 © 20 eee 3,20 
200,000 to 250,000 Ibs............. .. pair 3.30 
250,000 to 300,000 lbS........o.oooooooo.oooooo.oo eee eee 3,55 
All engines over 300,000 Ibs. on drivers................. 4.00 
Mallet engines regardless of weight on drivers........... 4.00 


Where two firemen are employed on a locomotive as a re- 
sult of the application of Article 6 hereinafter, the rates 
of pay to each fireman shall be as follows: 

Weight on drivers, 100,000 up to 250,000 lbs............. $2.75 

Weight on drivers, over 250,000 lbS........o.ooo........ 


(b) SwITCHING SERVICE. 


Switch engine firemen on locomotives weighing less than 
140,000 lbs. on drivers, per day of ten hours or less....$2.50 

Switch engine firemen on engines weighing 140,000 lbs. or 
over on drivers, per day of ten hours or less (exclud- 


ing Mallets $4.00) ...... td 2.60 
(c) Hostess. 
Hostlers, per day of ten hours or lesS..............o.... $2.40 


If hostlers are employed in handling engines between pas- 
senger stations and roundhouses or yards, or on main 
tracks, they will be paid, per day of ten hours or less.. 3.25 
f men are employed to assist hostlers in handling engines 
between passenger stations and roundhouses or yards, or 

on main tracks, they will be paid, per day of ten hours 

OP AN 2.50 


(d) Hevrer on Exvzectric Locomotive. 


The term “helper” will be understood to mean the second 
man employed on electric locomotives, and he shall 
receive in passenger service, per day of ten hours, or 


less, one hundred miles or lesS..........oooooooomo... .50 
In through freight per day of ten hours or less, one hun- 

dred miles or less is 0 ho 6S ewe See wae bana 004 SS Oe eS 2.80 
In switching service, per day of ten hours or less........ 2.50 


All working conditions applicable to steam locomotive firemen 
in steam service will apply to helpers in electric service. 

(e) Firemen on locomotives in pusher and helper service, mine 
runs, work, wreck, belt line and transfer service, and all other 
unclassified service will be paid through freight rates according 
to the class of engine. 

(£) Firemen in local freight service will be paid fifteen cents 
in addition to through freight rates according to class of engine. 

(g) For the purpose of officially classifying the locomotive, 
each railroad, party to this arbitration, will keep bulletins posted 
at all terminals showing accurately the weight on drivers of all 
engines in its service. 

Article 3: (a) Overtime in all classes of service, except pas- 
senger, will be paid for pro rata on the minute basis. Except 
as otherwise specified ten hours, or one hundred miles will be 
the basis for computing overtime. Miles and hours will not be 
counted together; when miles exceed hours, miles will be allowed, 
and when hours exceed miles, hours will be allowed. 

(b) Overtime in passenger service (except suburban service) 
will be paid at the rate of thirty cents per hour on the basis 
of twenty miles an hour, computed on the minute basis. Five 
hours or one hundred miles or less, to constitute a day’s work. 

(c) On short turn around runs, no single one of which ex- 
ceeds eighty miles, including suburban service, overtime shall 
be paid for all time actually on duty, or held for duty, in excess 
of eight hours (computed on each run from the time required 
to report for duty to end of that run) within twelve consecutive 
hours; and also for all time in excess of twelve consecutive hours, 
computed continuously from the time first required to report 
to the final release at the end of the last run. Time shall be 
counted as continuous service in all cases where the interval of 
release from duty at any point does not exceed one hour. 

Article 4: No initial terminal delay is allowed beyond that 
involved in the rule that pay shall begin in all cases at the time 
fireman is required to report for duty, but final terminal delay 
after the lapse of one hour will be paid for at the end of the trip, 
at the overtime rate, according to the class of engine, on the 
minute basis. For freight service final terminal delay shall be 
computed from the time the engine reaches the designated main 
track switch connecting with the yard track. For passenger 
service final terminal delay shall be computed from the time the 
train reaches the terminal station. If road overtime has com- 
menced terminal overtime shall not apply, and road overtime shall 
be computed to the point of final release. 
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Article 5: Firemen in pool freight and in unassigned service 
held at other than home terminal, will be paid continuous time 
for all time so held after the expiration of eighteen hours from 
time relieved from previous duty, at the rate per hour paid him 
for the last service performed. If held fourteen hours after the 
expiration of the first twenty-eight hour period, he will be paid 
continuous time for the next succeeding ten hours, or until the 
end of the twenty-four hour period, and similarly for each 
twenty-four hour period thereafter. Should a fireman be called 
for duty after pay begins, his time will be computed continuously. 

Article 6: When a second fireman is deemed necessary on 
any engine or assistance is deemed necessary on any engine 
where one fireman is employed, the matter will be taken up with 
the proper officials by the Firemen’s Committee. Failing to 
reach a settlement the matter shall be referred to an Adjustment 
Commission, to be composed of five persons, two of whom are 
to be chosen by the railroad, two by the Firemen’s Committee, 
and one to be selected by the four thus chosen, who shall be the 
chairman of the commission. - Should the four men fail to agree 
upon the fifth, then three days after the last of the four is selected, 
the fifth man shall be named by the presiding judge of the United 
States Commerce Court. If, for any reason, the selection of the 
fifth man cannot be made by the presiding judge of said court, 
he shall be named by the United States district judge of the dis- 
trict in which the controversy may have arisen. All expenses 
incurred in connection with the settlement of such matters shall 
be borne equally by the two parties to the controversy. 

Article 7: Firemen will be relieved of cleaning engines. 
Lubricators will be filled, headlights, markers and other lamps 
cared for (including filling but not lighting), and all supplies 
placed on engines at points where roundhouse or shop force are 
maintained. The firemen shall not be relieved of responsibility of 
knowing that engines for which they are called are properly 
equipped for service. 

Article 8: Firemen tied up between terminals on account of the 
hours of service law, will be paid continuous time from initial 
point to tie-up point. When they resume duty on a continuous 
trip they will be paid from tie-up point to terminal on the follow- 
ing basis: For fifty miles or less, or five hours or less, fifty miles 
pay; for more than fifty miles up to one hundred miles, or over 
five hours, and up to ten hours, one hundred miles pay; over one 
hundred miles, or over ten hours, at schedule rates. This provi- 
sion does not permit the running of firemen through terminal or 
around other firemen at terminals, unless such practice is per- 
mitted under the pay schedule. 

Article 9: The earnings of firemen in any class of service 
shall not be diminished by the provisions of this award; and if 
the rates that were higher or the conditions that were better 
antecedent to this award are necessary to guarantee this require- 
ment they shall be maintained. Neither shall the earnings of the 
firemen, in any class of service, be increased above what the 
higher sates of pay and the conditions that were better antecedent 
hereto guaranteed him, by a combination of the rates herein estab- 
lished with the conditions of service antecedent hereto, or vice 
versa. 

It is not intended that any of the terms or provisions of this 
award shall debar committees from taking up for adjustment 
with the management of the respective railroads any questions 
or matters not specifically covered herein. 

Article 10: This award shall take effect at the time and in the 
manner provided by the act of congress entitled “An Act Con- 
cerning Carriers Engaged in Interstate Commerce and Their 
Employees, Approved June 1, 1898.” All parties to this arbitra- 
tion having stipulated in writing, and incorporated in the record 
an agreement, extending the time within which the award may 
be made and filed, from the second day of April, 1913, to and 
including the twenty-third day of April, 1913, the arbitrators 
now, on this twenty-third day of April, 1913, signed this award 
without dissent in any particular to any of its provisions by any 
one of them, and have required the secretary to attest the same. 
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MEETINGS AND CONVENTIONS 


IVestern Canada Railway Club.—H. D. Cameron, chief drafts- 
man, mechanical department, Canadian Northern, presented a pa- 
per on the hauling capacity of locomotives at the March meeting. 
He discussed the resistances that enter in the operation of loco- 
motives and cars, and recommended certain reductions in tonnage 
rating for low temperatures. It was pointed out that most 
economical trainloading is something that must be finally deter- 
mined by experiments with a dynamometer car. 


Master Car and Locomotive Painters’ Associativn.—The 
forty-fourth annual convention will be held at the Chateau 
Laurier, Ottawa, Canada, September 9 to 12.. Papers will be 
presented on the following subjects: Railway Paint Shop Sup- 
plies; Finishing Steel Car Equipment; Safety First as Regards 
the Paint Shop; Economy in Locomotive Painting; Paint Pro- 
tection for Steel Freight Equipment; Silvering Mirrors; Re- 
moving Old Paint from Equipment, and Brushes. A. P. Dane, 
Reading, Mass., is the secretary. 


New England Railroad Club.—The thirtieth annual meeting 
was held on March 11, 1913. The election of officers resulted as 
follows: President. C. B. Smith, mechanical engineer, Boston 
& Maine; vice-president, H. E. Astley, roadmaster, New York, 
New Haven & Hartford; treasurer C. W. Sherburne, Boston; 
finance committee, C. B. Smith, B. M Jones, F. A. Barbey. The 
new executive committee includes the officers and C. B. Breed, 
J. P. Snow, W. J. Cunningham, G. W. Wildin, E. W. Holst, F. O. 
Wellington, W. C. Kendall, P. M. Hammett and J. B. Hammill. 
The report of the secretary showed that the club has a member- 
ship of 578. The treasurer’s report indicated a balance of $2,- 
844.22 on hand. 


Air Brake Association—The annual convention will be held 
at the Planters Hotel, St. Louis, Mo., May 69. The subjects 
to be discussed and the committees selected are as follows: 
Will the Triple Valve Operate as Intended? That Depends, 
S. W. Dudley; Starting, Running and Stopping Long Freight 
Trains, F. B. Farmer; Undesired Quick Action, Its Prevention 
and Remedy, C. N. Remfry; Clasp Type of Foundation Brake 
Gear, T. L. Burton; Friction and Wear of Brake Shoes, 
Robert C. Augur; Recommended Practice, S. G. Down, chair- 
man, Geo. R. Parker, H. A. Wahlert, J. R. Alexander, N. A. 
Campbell; Topical Subject, Air Hose Failures, T. W. Dow; 
Topical Subject, Steam Heat Drips, C. W. Martin. 


Railway Fuel Association.—The following subjects will be 
discussed at the annual meeting, which will be held at the 
Hotel Sherman, Chicago, Ill, May 21-24: 

Standard Form of Contract Covering the Purchase of Rail- 
way Fuel Coal. 

Location, Construction, 
Bituminous Coal Mine. 

Sub-Bituminous and Lignite Coal as a Locomotive Fuel. 

Self-Propelled Railway Passenger Cars. 

Scaling of Locomotive Boilers and Resultant Fuel Loss. 

Modern Locomotive Coaling Station—Its Design, Construc- 
tion, Operation and Maintenance. 

The tentative plens for entertainment include a theater party 
on Wedresday evening, May 21; moving pictures of interior of 
mine works Thursday evening. May 22, and an automobile trip 
Friday afternoon, May 23. 


Development and Operation of a 


Railway Storekeepers’ Association.—The tenth annual con- 
vention of this association will be held at the Hotel Sherman, 
Chicago, Ill, May 19-21, 1913. The following regular subjects 
will be discussed: 

Reducing Inactive and Disposing of Obsolete Stock. 

Rolling Mills at Railroad Scrap Docks. Economy Effected. 

Couplers and Parts. M. C. B. Marking by Manufacturers 
for Identification. 
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What Effect, if Any, Has a Well-Organized Store Depart- 
ment on the Operating Cost of a Railroad? l 

The topical subjects which will be brought up for discussion 
are as follows: Store House; Store-House Casting Plat- 
forms; Oil House and Waste Storage; Dry Lumber Shed; 
Stationary Store House; Supply Car; Scrap Dock and Re- 
claiming Machinery; Specifications for and Testing of Ma- 
terial, and Effect on Storekeepers’ Stock; Ice—Proper Method 
of Storage; Disbursement, Shrinkage and General Handling on 
Railroads, and Standard Book of Rules Governing Store De- 
partment Practices. 


Master Boiler Makers’ ..Issociation.—The following subjects 
will be discussed at the annual convention, to be held at the 
Hotel Sherman, Chicago, Ill, May 26-29, 1913: 

How many rows of expansion stays is it advisable to apply 
to the crown sheet to secure the most efficient service, considering 
the wear and tear of the boiler? 

Is there any limit to the length of a tube in a boiler without 
a support midway of the boiler, and will a support prove ob- 
jectionable in circulation? 

When is a boiler in a weak and unsafe condition? 

Best method of welding superheating tubes, and the tools 
used. 

What effects do superheaters have on the life of fireboxes 
and flues? 

What are the advantages or disadvantages of using oxy- 
acetylene and electric processes for boiler maintenance and 
repairs? 

The proper inspection of a boiler while in service. 

Best form of grate to be used to insure removing of fire 
at terminals with the least abuse to the firebox and flues, in- 
suring the most economy as well as high efficiency in service. 

The best method of applying and caring for flues while en- 
gines are on the road and at terminals. 

Steel vs. iron tubes. What advantages and what success in 
welding them and advantages of either in maintenance, mile- 
age, etc. 

What benefit has been derived from treating feed water 
for locomotive boilers, chemically or otherwise? 


The following list gives names of secretaries, dates of nest or regular 
meetings, and places of meeting of mechanical associations. 


Air Brake Assocration.—F. M. Nellis, $3 State St., Boston, 
Convention, May 6-10, 1913, St. Louis, Mo. 

AMERICAN RAILWAY Master Mecuanics’ Assoc.—J. W. Taylor, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atlantic City, N. J. 

AMERICAN RarLway Toot ForemMen’s Association.—A. R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 22-24, 1913, Chicago, Ill. 

AMERICAN SocIETY FOR TESTING MatTeriaLs.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Annual convention, June, 1913. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Socictics’ Building, New York. Railroad session, Thursday 
morning, December 5. 

Car FoREMEN'S ASSOCIATION OF CHicaco.—Aaron Kline, 841 North Fifticth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL Rattway Fuel AssocrAtion.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 21-24, 1913, Chicago. 

INTERNATIONAL RAILWAY GENERAL FoREMEN'S ASsocraTion.—William Hall, 
820 W. Broadway, Winona, Minn. Convention, July 15-18, 1913, 
Chicago, HI 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—A. L. Wool- 
worth, Lima, Ohio. Convention, August 18, 1913. 


Mass. 


Richmond, Va. 

Master Rorter Makers’ Association,—Harry 1) Vought, 95 Liberty St., 
New York. Convention, May 26-29, 1913, Chicago. 

Master Car BUILDERS” Assocration,—J. W. Taylor, Old Colony building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 

MASTER Car anp Locomotive PAINTERS Assoc, or U 
P. Dane, B. & M., Reading, Mass. 
Ottawa, Can. 


S. AND Canapa.—.\ 

Convention, Sept. 9-12, 1013, 

RAILWAY STOREKEEPERS’ ASSOCIATION. —]. P. Murphy, Box C, Collinwood, 
Ohio. Convention, May 19-21, 1913, Auditorium Hotel, Chicago, IL 

TRAVELING ENGINEERS’ Association, —W., O. Thompson, N. Y.C. £ H. R., 
East Buffalo, N. Y. Convention, August, 1913, Chicago, Ill 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in heip- 
ing to bring this about. 

GENERAL 

The headquarters-of W. L. Kellogg, superintendent of motive 
power of the Missouri, Kansas & Texas, have been transferred 
from Parsons, Kan., to Denison, Tex. 


Max FIEDLER, general foreman of the Globe shops of the Ari- 
zona Eastern, has been appointed assistant superintendent of the 
Globe division of that road. 


Joun E. GARDNER has been appointed electrical engineer of the 
Chicago, Burlington & Quincy, with headquarters at Chicago. 


Frep Hooker has been appointed superintendent of locomotive 
fuel service of the St. Louis, Brownsville & Mexico, with head- 
quarters at Kingsville, Tex. 


B. G. Horton has been appointed superintendent of locomotive 
fuel service of the New Orleans, Texas & Mexico, with head- 
quarters at DeQuincy, La. 


Epwarp A. Park has been appointed superintendent of motive 
power and equipment of the Peoria & Pekin Union, with head- 
quarters at Peoria, Ill., and the position of master mechanic, held 
by J. W. Hill, has been abolished. 


C. A. SeLeY has resigned as mechanical engineer of the Rock 
Island Lines, effective May 1, to engage in a manufacturing 
business, the details of which will be announced later. This 
closes a career of 25 
years of active railroad 
service. Mr. Seley was 
born December 26, 1856, 
at Wapella, Ill., and be- 
gan railway work in 
1879 as a draftsman for 
the St. Paul, Minne- 
apolis & Manitoba. From 
1881 to December, 1886, 
he was engaged in other 
work of a mechanical en- 
gineering nature, and 
then until January, 1888, 
was chief draftsman for 
the St. Paul & Duluth. 
The following four years 
he was with the Great 
Northern, and in May, 
1892, he entered the rail- 
way supply business, re- 
turning to active railway 
service in March, 1895, 
as chief draftsman for the Chicago Great Western. He left the 
latter road in April, 1899, to become mechanical engineer of 
the Norfolk & Western, which position he held until May, 1902, 
when he was appointed mechanical engineer of the Rock Island 
Lines, with headquarters at Chicago. Mr. Seley has been an 
active member of various railway associations in committee 
work, and has served as a member of the executive committee 
of both the Master Car Builders’ and Master Mechanics’ Associa- 
tions for many years. For three years prior to January 1 last 
he was a member of the sub-committee of mechanical officers 
of the Special Committee on Relations of Railway Operation to 
Legislation, which conducted the negotiations between the rail- 
ways and the Interstate Commerce Commission and the post- 
office department on safety appliances, boiler inspection rules 
and steel postal car specifications. He acted as chairman of this 


C. A. Seley. 
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sub-committee most of the time. Mr. Seley was president of 
the Western Railway Club in 1907 and 1908, and has been chair- 
man of various committees. He is also author of many papers 
on railway electrification and on car, locomotive and boiler 
design. His varied experience has built up for him a very large 
acquaintanceship with railway mechanical officers and railway 
supply men throughout the country. 


J. W. SMALL, formerly assistant general manager (mechanical) 
of the Sunset-Central lines of the Southern Pacific, has been ap- 
pointed superintendent of motive power of the Seaboard Air 
Line, with office at Portsmouth, Va., succeeding A. J. Poole, 
resigned. 


O. TEFTELLER has been appointed superintendent of locomotive 
fuel service of the St. Louis, Brownsville & Mexico, with head- 
quarters at Kingsville, Tex. 


T. F. UNpERWoop, whose appointment as master mechanic of 
the St. Louis & San Francisco, at Paris, Tex., was announced 
in the April issue of the American Engineer, was born at 
DeKalb, Mo., in 1859, 
and was educated in the 
public schools at Atchi- 
son, Kan. He com- 
menced railroad work 
when 15 years old as a 
waterboy on the Atchi- 
son & Nebraska Rail- 
road, now a part of the 
Burlington system. In 
April, 1876, he entered 
the Central Branch shops 
of the Union Pacific as 
a machinist apprentice, 
remaining there for 4 
years, when he was 
transferred as a ma- 
chinist to Atchison, Kan. 
Later he served as a 
machinist for the Atchi- 
son, Topeka & Santa Fe 
at Raton, N. Mex., and 
for the Chicago & Alton, 
at Bloomington, Ill, remaining in the latter position for two 
years, when he was appointed roundhouse foreman at Bowling 
Green, Mo. In May, 1888, he was appointed division foreman 
of the Atchison, Topeka & Santa Fe., at Atchison, Kan., and in 
February, 1893, was transferred to Emporia, Kan., as general 
foreman for the same company, in charge of locomotive and 
car work. In April, 1898, he was appointed division master 
mechanic of the same road at Winslow, Ariz., remaining there 
for one year, when he entered the service of the Kansas City, 
Fort Scott € Memphis as general foreman at Fort Scott, 
Kan. He was later transferred to Springfield, Mo., as general 
roundhouse foreman, remaining there until March, 1911, when 
he was appointed general foreman at Monett, Mo., in charge 
of locomotive and car department, the position which he held 
at the time of his recent appointment. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 
O. C. Bretscu has been appointed master mechanic of the 
Kansas City Terminal division of the Rock Island Lines at 
Armourdale, Kans. 


T. F, 


Underwood. 


J. R. GREINER, general foreman of the Cincinnati, Hamilton 
& Dayton, at Lima, Ohio, has been appointed master mechanic 
of the San Pedro, Los Angeles & Salt Lake, with headquarters 
at Milford, Utah, succeeding T. M. Vickers, resigned. 


Frank Hopper, division master mechanic of the Chicago, Rock 
Island & Pacific at Estherville, Iowa, has been appointed master 
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mechanic of the Duluth, Winnipeg & Pacific, with headquarters 
at West Duluth, Minn. 


F. A. Hussey has been appointed road foreman of engines 
of the Boston division of the Boston & Albany, with office at 
Beacon Park. 


J. E. IncLinG has been appointed road foreman of engines 
of the Erie at Jersey City, N. J. 


J. Lana has been appointed road foreman of engines of the 
Buffalo division of the Erie. 


M. E. MackerLY has been appointed road foreman of en- 
gines of the Erie at Jersey City, N. J., succeeding J. A. Cooper, 
transferred. 


MatTtHew F. Reacan has been appointed road foreman of 
engines, on the Hudson division of the New York Central & 
Hudson River, with headquarters at West Albany, N. Y., suc- 
ceeding W. P. Davis, promoted. 


L. J. McDonatp has been appointed road foreman of equip- 
ment of sub-divisions 30, 30-A and 31 of the Rock Island Lines, 
at Eldon, Iowa. 


T. R. McLeop has been appointed master mechanic of the 
Canadian Northern Ontario, with office at Toronto, Ont., suc- 
ceeding C. L. Webster, resigned. 


CAR DEPARTMENT 

SAMUEL LENZNER has been appointed master car builder of 
the Michigan Central, with headquarters at Detroit, Mich., suc- 
ceeding D. C. Ross, resigned. Mr. Lenzner was born June 30, 
1861, at Lancaster, N. Y., and has been with the Michigan 
Central since July 12, 1886, when he began railway work as a 
coach carpenter. In September, 1889, he was made foreman 
of the cabinet department, and in March, 1909, was advanced 
to general foreman of the car department, which position he 
held until his recent promotion. 


Joun Orto has been appointed general foreman, car depart- 
ment of the Michigan Central at West Detroit, Mich., succeed- 
ing Samuel Lenzner, promoted. 


D. C. Ross, master car builder of the Michigan Central at West 
Detroit, Mich., has resigned. 


SHOP AND ENGINE HOUSE 
H. G. Dorr has been appointed roundhouse foreman of the 
Rock Island Lines at Brooklyn, Iowa. 


J. F. Fitzstmmons has béen appointed foreman boiler maker 
of the Erie at Hornell, N. Y., succeeding Jas. McNeil. 


J. I. HALLER has been appointed fitting shop foreman of the 
Erie at Susquehanna, Pa., succeeding James Burrell, trans- 
ferred. 


Froyo S. HARTWELL has been appointed night roundhouse 
foreman of the Rock Island Lines at Biddle, Ark. 


J. H. Muscrove has been appointed roundhouse foreman of 
the Pittsburgh & Lake Erie at College, Pa. 


J. M. Ray has been appointed machine foreman of the Atchi- 
son, Topeka & Santa Fe, at Amarillo, Tex. 


F. J. STULL has been appointed assistant foreman boiler maker 
of the Erie at Hornell, N. Y., succeeding Robert McKenzie. 


D. J. SuLLivan has been appointed machine shop foreman of 
the Erie at Susquehanna, Pa., succeeding L. C. Emery, trans- 
ferred. 


C. W. Warcup has been appointed assistant roundhouse 
foreman of the Rock Island Lines at Forty-seventh street, 
Chicago. 


J. E. Wuiterorp has been appointed day roundhouse foreman 
of the Rock Island Lines at Cedar Rapids. Ia.. succeeding 
WwW. H. Wenke, resigned. 
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NEW SHOPS 


ATCHISON, Topeka & Santa Fe.—This company is planning 
to begin work shortly on a 12-stall roundhouse and shops at 
Wichita, Kan. 


CANADIAN NORTHERN.—This company will enlarge its shops 
and increase its yard capacity at Pembina, N. D. 


Cuicaco € ALtton.—A contract has been let to George B. 
Swift & Company for a 30-stall roundhouse, a coal tipple and 
ash pit at Glenn Yards, Chicago. 


ChHicaco € NortH WEsTERN.—This company will build a 
new 40-stall engine house, brick power house, store and oil 
houses, mechanical coal chute, water tank, ice house, and other 
buildings in connection with track changes and other im- 
provements at Green Bay, Wis., to cost approximately $350,000 
in all. 


Cuicaco, St. PauL, MinNEAPOLIS & OmaHa.—This company 
has begun work on a new 32-stall roundhouse, machine shops 
and other improvements at Altoona, Wis. 


CINCINNATI, New ORLEANS & Texas Paciric.—Important im- 
provements in the Ferguson shops near Somerset, Ky., are con- 
templated. The work includes an extension to the shop building, 
additional storehouse and repair track capacity, and the installa- 
tion of a number of modern appliances. 


DeLaware € Hupsox.—Land has been purchased adjoining 
the shops of this company at Oneonta, N. Y., and several new 
buildings, including a coach shop, will be erected. 


GALVESTON, HARRISBURG & San Antonio.—Repair shops and 


an 18-stall concrete engine house are to be erected at Del Rio. 
Tex.. 


Lake Suore € MicHiGaN SouTHERN.—This company will 
build two roundhouses and a power plant at its Air Line Junc- 
tion yards. 


LouisviLLE € NasHviLLE.—According to press reports the 
Louisville & Nashville is making plans for putting up a round- 
house, shops, etc., at Lexington, Ky. 


NATIONAL TRANSCONTINENTAL—A 12-stall engine house, 
without machine shop, will be constructed at O'Brien, Que. 


PITTSBURGH & Lake Erie.—A contract has been let, it is 
said, for building a roundhouse, a shop structure, a storeroom 
and a power house at Dickerson Run, Pa. 


SPOKANE, PORTLAND & SEaTTLE.—This company has an- 
nounced plans for the expenditure of $200,000 for roundhouses, 
car shops and storage tracks. 


SPOKANE, PORTLAND & SEATTLE.—This company plans to erect 
a large engine house and shops at Overlook, Wash. 


Texas € New OkrLeaxs.—Work has been begun on new 
machine shop buildings and other improvements at Beaumont. 
Tex., to cost about $40,000. 


FREIGHT Cars IN Prussia.—The average capacity of all 
Prussian freight cars in 1910 was 15.7 tons. Practically all of 
them have but two axles. Only one-third are fitted with brakes 
of any kind and only a very few of these with air brakes. Auto- 
matic couplers have not been adopted. although used experi- 
mentally. The standard box car of Prussia is 26 ft. long and has 
a capacity of 16.6 tons. Coal cars run in capacity from 22 to 40 
tons, but those of the higher capacity are relatively few. The 
dead weight of the standard box car is 10.7 tons, or 65 per cent. 
of its capacity.—I m. J. Cunningham before the New York Rail- 
road Club. 
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SUPPLY TRADE NOTES 


Y The Gould Coupler Co. has moved its New York office from 
347 Fifth avenue to 30 East Forty-second street. 


The Grip Nut Company is moving its Chicago office from 
the Old Colony building to 661-663 McCormick building. 


The Watson-Stillman Company, New York, has moved its 
Chicago office from the Rookery to the McCormick building. 


The Yale & Towne Manufacturing Company, New York, has 
moved its general offices from 9 Murray street, to 9 East For- 
tieth street, New York. 


The Horace L. Winslow Company, contractors and heating 
experts, has moved into new and larger offices at 950 Old 
Colony building, Chicago. 


Henry Jungerman, formerly in the motive power and inspec- 
tion department of the Harriman Lines, has been made railway 
representative of Tate-Jones € Company, Inc., Pittsburgh, Pa. 


H. Martin Gower, formerly in charge of the apprentice work 
on the Canadian Pacific, has accepted a position in charge of the 
railway department of the A. R. Williams Machinery Company, 
of Winnipeg, Ltd., with headquarters at Winnipeg, Man. 


Andrew Thompson, general manager of the Titanium Alloy 
Manufacturing Company, Niagara Falls, N. Y., will hereafter 
have charge of the sales of that company. A. C. Hawley has 
been made representative of the company for the Pittsburgh 
district, with office in Pittsburgh, Pa. 


A. E. Rosenthal has resigned his position as western repre- 
sentative of the Lima Locomotive Corporation, Lima, Ohio, 
and the Chicago office of that concern has been temporarily dis- 
continued. Mr. Rosenthal retains his position as president of 
the National Railway Equipment Company, Chicago. 


Davis-Bournonville Company, manufacturers of oxy-acetylene 
welding and cutting apparatus, West Street building, New 
York, has removed its New York office to the Hudson Ter- 
minal building, 30 Church street. The Chicago sales office 
of the company has been moved from 515 Laflin street to 
rooms 202-206 Monadnock block. 


At a meeting of the board of directors of the United States 
Light and Heating Company, held Thursday, April 17, Charles 
A. Starbuck was elected chairman of the board of directors, 
J. Allan Smith was elected president, Frank P. Frazier and 
William P. Hawley were elected vice-presidents, and A. H. 
Ackermann was elected general manager. 


Charles Robbins, manager of the industrial and power depart- 
ment of the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa.. with office in Pittsburgh, has been made 
assistant sales manager, with office at East Pittsburgh. J. M. 
Curtin, assistant manager of the industrial and power depart- 
ment, has been made manager of that department, succeeding 
Mr. Robbins. 


Charles A. Lindstrom, chief engineer of the Pressed Steel 
Car Company, Pittsburgh, Pa., has been made assistant to the 
president, with headquarters in Pittsburgh; B. D. Lockwood, 
assistant chief engineer of the same company, has been made 
chief engineer; J. F. Streib, mechanical engineer of the com- 
pany, has been made assistant chief engineer, and Felix Koch 
has been made mechanical engineer. 


The Duff Manufacturing Company, Pittsburgh, Pa.. has moved 
into its new plant and general office building on Preble avenue, 
Pittsburgh. The old works on Marion avenue have been dis- 
mantled. The new factory building has about 68,000 sq. ft. of 
floor space, and is located on a tract of ground approximately 
five acres. It has track connections with the Pennsylvania Rail- 
road and the Baltimore & Ohio. This company is also planning 
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to erect a new plant in the Chicago district, and one at either 
Windsor or Hamilton, Ont. Both of these plants are expected 
to be in operation in the fall of 1913. 


On account of the rapid development of the business of the 
Dearborn Chemical Company in Canada, a Canadian com- 
pany has been recently organized to carry on the business there, 
and make further extensions. A manufacturing plant is in 
process of erection at West Toronto, Ontario, with shipping 
facilities on both the Canadian Pacific and the Grand Trunk 
rallways. The active head of the Canadian enterprise as vice- 
president and general manager is A. W. Crouch, who has been 
connected with the Dearborn Chemical Company for fifteen 
years, having established their Pittsburgh office, and been for 
the past eight years district manager, in charge of a number 
of branches. The Canadian company will specialize in the 
analysis and scientific treatment of boiler feed waters, both for 
steam railroads and stationary steam plants. 


Willard Doud, who on April 1, resigned as shop engineer 
of the Illinois Central, to engage in special work on industrial 
engineering projects, terminates a railroad career of eleven 
years, devoted principally to the design, construction and 
supervision of railroad shops and power plants. After a course 
in mechanical engineering at the University of Illinois, Mr. 
Doud in 1902 entered the employ of the Kenefick Construc- 
tion Company, Kansas City, who were engaged in railroad 
construction work in Indian Territory. He remained in this 
work until 1904, when he entered the mechanical department 
of the Kansas City Southern, at Pittsburg, Kansas, in the ca- 
pacity of machinist’s helper, later serving as draftsman and 
chief draftsman with this company. Mr. Doud entered the 
service of the Chicago, Burlington & Quincy in 1905 as drafts- 
man on general locomotive and car design, and after two 
years in this work he was appointed shop engineer. While 
with the Burlington, Mr. Doud had general supervision over 
the mechanical end of shop improvements, and supervised the 
electrification of the West Burlington and the old Havelock 
shops, and had charge of the entire construction work of the 
new Havelock shops. In February, 1911, he entered the serv- 
ice of the Illinois Central as shop engineer, and during his 
two years’ service with that company directed the work of 
electrifying Burnside, Waterloo and Memphis shops, the entire 
mechanical and electrical portion of the Centralia terminal, 
recently completed, and extensive improvements to the power 
plant equipment of the various shops Mr. Doud is located at 
15 West Kinzie street, Chicago. 


GERMAN LocomoTives.—In a paper before the New York 
Railroad Club, W. J. Cunningham states that the Prussian pas- 
senger locomotive on through trains is considerably lighter 
than ours, but there is not as much difference as is generally 
supposed. In that class of service the Atlantic and 10-wheel 
type predominate. A large proportion of all locomotives is of 
the compound type. Germany is the home of the superheater 
and nearly all engines are equipped with the device, as well 
as feed water heaters, draft regulators, screw reversing gear, 
and other appliances which are not common here. The interior of 
the cab, especially in those equipped also with cab signals, seems 
somewhat complicated to the American observer. The tank 
locomotive, which is comparatively light, appears to be the 
favorite in local passenger service. Freight locomotives vary 
in size, but most of them are little more than half the size of 
our freight locomotive. With the small freight cars and light 
grades of the main lines, the length rather than the weight of 
the train is the controlling feature, and heavy engines are not 
needed. In Southern Germany, however, where the grades are 
heavier, there are many locomotives which in weight and power 
compare favorably with those of the American consolidation 
type. In 1910, Prussia had 19.670 locomotives of all kinds. 
This is an average of 84 locomotives per 100 miles of line. 
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CATALOGS 


Forcinc MacuHines.—National Header Talk Number 8, issued 
by the National Machinery Company, Tiffin, Ohio, deals with 
the National motor drive, wedge grip header, giving a descrip- 
tion and illustrations. 


Bortnc MAcHINES.—The Betts Machine Company, Wilming- 
ton, Del., has issued a leaflet illustrating an extra heavy, double 
drive, 8 ft. boring and turning mill built for the new Canadian 
Pacific shops at Calgary, Alta. 


BLACKSMITHING AND Drop Forcinc.—This is the title of a 
16-page bulletin issued by Tate-Jones & Company, Incorpo- 
rated, Pittsburgh, Pa. It is the first of a series, and deals 
with welding, giving a number of illustrations. 


AIR COMPRESSORS.—The Ingersoll-Rand Company, New York, 
has issued a 28-page booklet dealing with their class PE direct 
connected, electrically driven air compressors. This booklet 
gives instructions for installing and operating, and includes a 
duplicate part list. 


GENERAL ELectric BuLLetins.—Thompson Watt-hour meters 
is the subject of bulletin No. A-4092 recently issued by the Gen- 
eral Electric Company, Schenectady, N. Y. Bulletin No. 
A-4087 is devoted to a brief description of direct current motor 
starting panels for heavy service. 


SUPERHEATERS.—A 15 page booklet, issued by the Heine Safety 
Boiler Company, St. Louis, Mo., deals with that company’s 
superheater for stationary use, and includes a reprint, from the 
Journal of the Engineers’ Soctety of Pennsylvania, of a paper on 
Superheating, by C. R. D. Meier. 


Stoxers’ TooLs.—The Economy Stokers’ Tool Company, Port- 
land, Maine, has issued a leaflet describing fire hoes, slice bars 
and pricker bars with detachable heads. The heads may be re- 
placed easily by the fireman while on duty, making it unneces- 
sary to take the tool to a blacksmith. 


Ol SwitcHes.—The General Electric Company, Schenectady, 
N. Y., has issued Bulletin No. A-4113, describing small capacity 
oil switches, Type F, Forms P-3 and P-6, for induction motors 
of not over 25 h. p. capacity at 600 volts. This bulletin supersedes 
the company’s previous bulletin on this subject. 


ENGINE LATHE.—A quick change gear engine lathe that in- 
cludes all the improved appliances and attachments that lead to 
greater convenience or an improvement in production is fully 
illustrated and described in a leaflet being issued by the Cincin- 
nati Lathe & Tool Company, Oakley, Cincinnati, Ohio. 


Freep Water Heaters.—In a booklet recently issued by the 
Hoppes Manufacturing Company, Springfield, Ohio, various 
types of exhaust steam feed water heaters and purifiers for 
power plants are illustrated and briefly described. The catalog 
also shows a number of designs of steam separators. 


Turret Heap Borina MiLL.—The Gisholt Machine Company, 
Madison, Wis., is sending out a leaflet, to be bound in a loose 
leaf binder, which illustrates a 52 in. boring mill with a turret 
head in the center and an auxiliary side head. Some of the 
more important advantages of this type of machine are briefly 
referred to. 


GRAPHITE FOR THE Botter—Fine flake graphite when intro- 
duced into a boiler, penetrates the scale and gradually disinte- 
grates and loosens it. A small leaflet issued by the Joseph 
Dixon Crucible Company, Jersey City, N. J., explains the process 
and gives instructions in the best method of introducing it in 
the boiler and the kind of graphite that has proved most success- 
ful. 


Evecrric Fans.—The Sprague Electric Works of the General 
Electric Company, 527 West Thirty-fourth street, New York, 
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is issuing an attractive decorated catalog, printed in colors, 
fully illustrating and describing a complete line of electric fans, 
showing them as arranged for ceiling, bracket or portable use. 
Prices of complete fans and of all the parts of the various de- 
signs are included. 


Hammer Die.—William E. Sheehy, East Boston, Mass., has 
issued a leaflet describing the Sheehy free rocking-faced ham- 
mer die by which tapered forgings may easily be made. The 
rocking member is so supported that it may rock freely about a 
fixed axis, the desired taper being obtained by holding the work 
at the required angle to the face of the hammer. It will handle 
work up to 8 in. thick. 


STEAM Tursines.—Elbert Hubbard recently made a visit to 
the works of the Kerr Turbine Company, at Wellsville, N. Y., 
and has written a booklet entitled, “A Little Journey to the 
Home of the Economy Steam Turbine,” which records his 
impressions. This is expressed in the author’s well known 
distinctive style, and is most interesting. Copies are being 
issued by the Kerr Turbine Company. 


HEATING WITH EXHAUST STEAM.—AÁ special type of control 
valve has been designed by the Monash, Younker Company, 
New York, for use when exhaust steam from a power plant is 
employed for heating. This valve, together with various types 
of pressure regulating valves and vacuum pump governors, is 
illustrated and briefly described in a recent publication from 
that company. This design of radifier is claimed to be entirely 
noiseless and to give an unusually high efficiency. 


Motpinc MachHINeEs.—Descriptions of jolt ramming machines 
in several sizes and operated by either electricity or compressed 
air, form the principal part of a catalog, designated as number 
51, which is issued by the Mumford Molding Machine Company, 
Chicago, Ill. A variety of other machines that have proved their 
ability to produce economies in connection with molding are also 
illustrated and briefly described. These include hand and power 
squeezers, as well as vibrator machines, power riddles, etc. 


DRILLING AND BORING OPERATIONS IN RAILWAY SHoPs.—An 
article written by P. G. Valentine of the Chicago, Milwaukee & 
St. Paul, which recently appeared in the American Engineer, is 
being published in pamphlet form by Pawling € Harnischfeger, 
Milwaukee, Wis. In addition to the interesting description of 
the method of doing certain classes of work in the Milwaukee 
shops, the pamphlet also includes some facts in connection with 
the horizontal drilling and boring machine manufactured by this 
company. i 


SHEARS AND PUNCHES.—A 24-page catalog from the Young 
Machine & Tool Company, Worcester, Mass., illustrates several 
arrangements of moderate sized punches and shears, both com- 
bined and as separate machines. With each style a table is in- 
cluded giving the range of sizes procurable. together with the 
weight, capacity and price. The catalog contains a brief illus- 
trated description of some of the more important working parts 
of this design of punch and shear, and also illustrates an example 
of the type of engine lathe manufactured by the same company. 


Motor Driven Track Cars.—A leaflet describing the No. 3 
triple ignition, motor car for railroad use is being issued by 
the Chicago Pneumatic Tool Company, Chicago. This car is 
airanged with a gasolene motor that drives through a series 
of clutches the same as an automobile. It is most substantially 
constructed for hard service and has two speeds ahead and 
two reverse. The reverse speeds are the same as those ahead, 
so that the car may be operated in either direction. A 4 h. p. 
motor is supplied, which gives the car a speed of 25 miles per 
hour. 


BRIQUETTES.—A brief, comprehensive description of the mak- 
ing and use of briquettes, particularly as applied to this country, 
is included in a catalog issued by Renfrow Briquette Company, 
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Central National Bank building, St. Louis, Mo. An illustrated 
description of the Renfrow coalette press, which produces 
briquettes of an ovid round shape about 31% in. in diameter, and 
2% in. thick weighing from 13 oz. to 16 oz., occupies part of 
this booklet. A discussion of the grades of coal that have proved 
suitable for this work, as well as a discussion of the best binders 
and a full description of the process of making coalettes, is given. 


CHAIN GRATE SToKers.—An analysis of some 300 samples of 
coal from mines in practically every coal producing district in 
this country and some from abroad, is included in a catalog is- 
sued by the Illinois Stoker Company, Alton, Ill. This company’s 
type of chain grate stoker is illustrated and described in detail, 
and illustrations showing its application to various types of boiler 
are given. An efficiency table based on the evaporation from and 
at 212 deg. F., giving the evaporation per pound of coal and the 
pounds of coal per horse power per hour that correspond to vari- 
ous ranges of efficiency from 50 per cent. to 80 per cent., and 
with coals having from 7,500 B. t. u. per pound to 14,500 B. t. u. 
per pound, is also included. 


RarLroAp Motor Cars.—Complete illustrations and descriptions 
of four different types of gasolene railway motor cars are in- 
cluded in catolog No. 101, issued by Mudge & Company, Peoples 
Gas building, Chicago. These include a light inspection car suit- 
able for signalmen, telegraph linemen, inspectors, etc., a light sec- 
tion car for maintenance work, a heavy car for carrying large 
section and work gangs, and for performing heavy service, which 
is driven by the Jacobs design of four-cycle engine, and the 
Au-Tra-Kar, which is a portable power plant car designed pri- 
marily for laying tracks with screw spikes, and is also suitable for 
many other classes of construction work. These cars and their 
parts are very fully described, and the illustrations show them 
in operation. A price list of motor car accessories is included. 


GENERATING OXYGEN AND Hyprocen.—The principle of the sys- 
tem for the generation of oxygen and hydrogen that forms the 
basis of the apparatus designed by the International Oxygen 
Company, 115 Broadway, New York, is the separation of water 
into its elements by means of electricity. The apparatus consists 
of generators or cells each capable of producing 3 cu. ft. of 
oxygen and 6 cu. ft. of hydrogen an hour. The operation of 
the cells is entirely automatic and it is only necessary to fill 
them with a little less than a gallon of distilled water for 
twenty-four hours’ operation. Pamphet No. 9 from this com- 
pany discusses the operation of this system and gives a com- 
parison of costs with other methods of obtaining oxygen or 
hydrogen. The apparatus is illustrated and tests of it are given. 
Bulletin No. 10 from the same company gives a complete de- 
scription of the apparatus. 


CLorH Pinions.—A new departure in noiseless pinions is de- 
scribed in bulletin No. A-4110, published by the General Electric 
Company, Schenectady, N. Y. These gears are made of a cloth 
or cotton filler compressed under a hydraulic pressure of several 
tons per square inch, and are held in compression by steel shrouds 
and threaded studs passing entirely through both the shrouds 
and the filler. They are applicable and especially desirable on 
a large number of machine tools, such as lathes, planers, traveling 
cranes, drill presses, punches, etc. It is claimed that they are 
as strong as the best grade of cast iron, that they are not liable 
to damage from contact with oil, that they are unaffected by 
atmospheric changes. They may be stored for an indefinite time 
without damage, are vermin proof, and have sufficient elasticity 
to absorb shocks. Beveled pinions, however, cannot be supplied. 
The bulletin also contains data relative to tooth dimensions and 
instructions for selecting the proper pinions. 


LiTTLe BREAKS.—A little break in an air brake hose often 
means a resultant expense many times larger than the cost of 
new hose for many cars. Guilford S. Wood, Great Northern 
building, Chicago, Ill., is issuing a leaflet drawing attention 
to air hose failures, pointing out at what point on the hose 
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the greatest number of failures occur, what causes them and 
how they may be prevented. This discussion of the subject is 
interesting and convincing. Data are given showing the causes 
of failure in the percentage of total number, and the illustra- 
tions show how air brake hose usually fails. Among other 
features this booklet points out that 10 per cent. of the bursted 
hose fails on account of an internal puncture due to mounting 
by improper devices. Recent investigations have shown that it 
takes longer to mount the fittings by machinery than by hand, 
and that machine mounted hose is very liable to be punctured. 
The test developed that eight out of ten pieces of hose mounted 
by an air machine were punctured in the inner tube before 
going into service. 


ELectric DrivEN Alir CoMPRESSORS.—Two publications on 
duplex, direct connected, electric driven air compressors are 
being issued by the Ingersoll-Rand Company, 11 Broadway, 
New York. The first, designated as No. 3008, fully describes 
this compressor, devoting 40 pages to illustrations of the vari- 
ous details and a discussion of the design. Among the prin- 
cipal features shown is an automatic clearance controller which 
consists of a number of clearance pockets which are auto- 
matically thrown in communication with the ends of each air 
cylinder in proper succession, the process being controlled by 
a predetermined variation in the receiver pressure. The hurri- 
cane inlet valve is a development of the original Sargent pis- 
ton inlet valve, and is so arranged that there can be no escape 
of clearance air. The inlet valve cannot open until the air 
in the clearance space has expanded down to the intake pres- 
sure. This valve is made very light to prevent shock when 
opening or closing. A large water separator or moisture trap 
is placed on the discharge pipe of the intercooler of this type 
of compressor when of 18 in. stroke and larger. This will 
separate entrained moisture from the air and insures the de- 
livery of practically dry air to the high pressure cylinder. A 
separate booklet, designated as Form No. 575, contains in- 
structions for installing and operating this type of compressor. 
It also includes a duplicate part list. 


PERFORMANCE OF GERMAN LocoMoTIVES.—William J. Cunning- 
ham in a recent paper before the New York Railroad Club, 
reported that the cost of maintaining locomotives in Prussia 
in 1910 averaged 4.8 cents per mile, which indicates commend- 
able efficiency even when due allowance is made for their small 
size. Failures are infrequent and the locomotives generally 
have the appearance of being well maintained. The Prussian 
policy differs from ours in that they expect and obtain a com- 
paratively long life from their locomotives. The average life 
of all locomotives in 1910 was 10.2 years. One-quarter of the 
entire equipment ranged from 10 to 20 years in service; 45 
per cent. ran from 5 to 10 years; and 22 per cent. had an aver- 
age age of less than 5 years. The average mileage per loco- 
motive in 1910 was 25,600. The same average for this country 
was approximately 29,100. The Prussian statistics showing the 
performance of locomotives are remarkably complete. Among 
other things they give the number of days all locomotives were 
in service, the per cent. of time in actual use, and the per cent. 
of time they were in the shops for repairs. They were actu- 
ally used in train service 32.79 per cent. of their time; 18.91 
per cent. of their time was spent in the shops for repairs; leav- 
ing 48.3 per cent. of the time when they were idle in or near 
the engine house. The high proportion of time idle is accounted 
for by their policy of single crewing. When not single-crewed. 
it is the general practice to assign one engine to two crews. 
Enginemen are required to do much of the light running re- 
pairs themselves, and on single-crewed engines the fireman is 
required to report at the engine house two hours in advance 
of leaving time, in which to kindle the fire and get up steam. 
At the end of the trip it is his duty to clean the fire and do 
other work which here is done by the engine house forces. 
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Beginning with this issue the name of the 


O 

SEN American Engineer will be changed to 
f enge Railway Age Gasette, Mechanical Edition, 
in Name although the name American Engineer 


will accompany it, as shown on the title page. From a senti- 
mental standpoint the necessity of making this change is to be 
regretted, for the name has made a warm place for itself in the 
hearts of many mechanical department officers. On the other 
hand, in this day of highly specialized technical journals, it is 
not only advisable, but almost necessary to use names that 
clearly define the fields which the various journals are de- 
signed to cover. The American Engineer was primarily intended 
to meet the needs of railway mechanical department officers and 
foremen, but the name did not imply this, and in many cases 
has been known to create a wrong impression. In seeking for 
a better name it seemed best to have the paper known as the 
mechanical edition of the Railway Age Gasette, which is so 
thoroughly well known in the railway field. The change is a 
change in name only—the editorial policy, the editorial staff, 
the grade of paper and printing, etc., will remain the same as 
before. We trust that the new name will meet with the ap- 
proval of our readers. 


A frequent cause of hot boxes on locomo- 


B Hot tives, and one which it is very difficult 
eee ee to avoid, is the running of the whecls 
Locomotives 


through the piles of cinders which spread 
out over the rails after an ashpan has been cleaned while the 
locomotive is on the road. It is possible, however, that a 
considerable part of this trouble could be avoided by a systematic 
inspection of all the boxes of each locomotive at the engine 
houses, and it is quite certain that a great deal of the trouble 
which is caused by hot boxes could be climinated by the inaugu- 
ration of some such system. When it is considered that the 
possibilities of delays due to one hot box are almost unlimited, 
it is surprising that some system of periodical inspection and 
packing of boxes has not been installed on all railroads. In the 
majority of cases boxes are packed only when they are reported 
as having given trouble, or when the indicators on the hard 
grease boxes are so far up that it is evident that the box needs 
packing. 
While there is always more or less difh- 
culty in educating enginemen in the use 
of new devices, it would seem that the 
Superheaters superheater had been in use a sufficient 
length of time on many roads for the men to have obtained a 
good general knowledge of the purpose for which it is intended; 
yet on some of the roads which have a large number of loco- 
motives so equipped, there are still enginemen and even me- 
chanical department officers who cling to the idea that the super- 
heater is intended simply as a steam dryer. Instances are not 
lacking of enginemen carrying the water so high in the boiler 
that it is continually being carried over into the superheater. 
which, instead of performing its function of superheating ha> 
to abandon part of its heating surface for evaporative purposes. 
In some cases this practice has even been sanctioned by the 
minor mechanical officers, and while it is expected, in the case 
of switch engines, owing to the conditions under which they 
work causing a tendency to raise the water through the throttle 
valve, that the superheater will have more or less evaporative 
work to do, it is difficult to see the necessity for carrying the 
water so high in the boilers of locomotives in road service. 
Aside from any possibility of damage to the superheater. 
under such conditions it is losing part of its heating surface in 
order to assist the boiler in evaporating the water, a purpose 
for which it was not intended, and for which it should not be 
used. The heating surface of the superheater, when compared 
with that of the boiler to which it is applied, is so small that 


High Water 


and 


284 


comparatively little water passing over will appropriate so much 
of the heat that should go to superheat the steam, that the de- 
vice will be made useless as a superheater. It has been abund- 
antly demonstrated that a high degree of superheat is essential 
to the efficient working of the superheated steam locomotives, and 
it will be readily seen that whatever portion of the superheating 
surface is given to evaporating water will lower the degree of 
superheat proportionately. No one desires an engineman to 
take chances of burning a crown sheet by carrying the water 
too low, but they should be given to understand in the case of 
superheater locomotives, aside from increasing the work of the 
fireman and reducing the steam space of the boiler, that by ex- 
pecting the superheater to evaporate water they are reducing 
the efficiency of the locomotive. The superheater cannot be ex- 
pected to give the results desired from it when it has to as- 
sist in the work which should be done by another part of the 
locomotive. 


Delays in getting locomotives out of the 
engine house at the time for which they 
are ordered occur at times in spite of all 
efforts made to prevent them. Some parts 
of the repair work may have taken longer than estimated, or 
some other unforeseen cause may have contributed to the delay. 
At such times every minute that can be saved is of the utmost 
importance, particularly if the locomotive is for passenger serv- 
ice. If water could be taken in the engine house at such 
times, from 10 to 20 minutes could be saved in the delay, de- 
pending on the size of the tank and the amount of water in 
it at the time. In the Norfolk 8: Western roundhouse at West 
Roanoke, Va., a 3 in. water line has been run around the entire 
building under the roof and so located that it is directly over 
the tenders. Globe valves with a short hose connection are 
placed so that one valve will water two locomotives, and when 
it is thought that a locomotive is likely to be delayed this hose 
is turned into the manhole of the tender and the latter is 
filled, so that the locomotive is ready to leave for its train 
as soon as it passes over the turntable. A water line of this 
kind costs very little and has great possibilities as a time 
saver; its application is well worth consideration not only in 
new engine houses but in those already in use. 


Watering Locomo- 
tives in the 
Engine House 


Among the most valuable papers presented 


Railwa ; : 
Á : at the recent convention of the Railway 
Storekeepers Storekeepers’ Association were those con- 
Association 


sidering the effect of the stores department 
on the operating costs of a railroad, and the reduction of in- 
active and obsolete stocks. An excellent example of what a 
stores department can do to reduce operating expenses is shown 
by the system in vogue on the Atchison, Topeka & Santa Fe. 
This road. by judicial and careful planning, so regulates its 
supplies that a comparatively small percentage of material is 
held in stock. This is accomplished by a central stores organ- 
ization, whereby the general storekeeper knows soon after the 
close of each month just how much stock there is distributed 
over the whole system. This permits of carrying less stock or, 
in other words, requires less capital to be tied up in material. 
This capital may be used for other operating requirements. 

The reducing of inactive stock may be accomplished by care- 
ful supervision. It is the natural tendency for any department 
to maintain a rather large amount of surplus or emergency 
stock to provide for extraordinary demands, but when the gen- 
eral stores department can win the confidence of the other de- 
partments and insure the maintenance of a complete, though 
small, stock, it will be found that less trouble will be experi- 
enced with the reduction of this class of material. 

G. G. Yeomans stated that the opportunities of the store- 
keeper were unlimited, and it would seem that this is true, when 
it is considered that a year’s supply of material is held in stock 
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on all the railroads of this country taken as a whole. The re- 
duction in stock means money to a railroad; even the smallest 
reduction would provide capital that could be spent in other 
important improvements. When some roads claim that only 
three months’ supply is held in stock it would seem that the 
storekeepers of other roads are not making the most of their 
opportunities. 

While there were a large number of interesting and instruc- 
tive papers the scheme of having several members present sep- 
arate papers on the same subject may be criticized as wasting 
the time of the association during the convention period. It is. 
practically impossible for five papers to be presented on the 
same subject without a repetition of many ideas, provided, of 
course, the authors stick to their subject. A much better way 
would be to take the main arguments from them all and fuse 
them into one paper that would represent a thorough and con- 
cise presentation of the subject. There is also a tendency for 
the members to discuss topics while on the floor of the conven- 
tion that are irrevelant to the subject at hand and sometimes 
wholly out of the jurisdiction of the stores department. This 
was especially noticeable in the extended discussion on the status 
of the engineer of tests and the preparation of specifications. 
There seems to be a lack of close co-operation that is necessary 
to make the organization a more effective unit and not infre- 
quently resolutions have been adopted by votes cast in an en- 
tirely perfunctory manner which should have been done only 
after the most careful consideration. 


In most railway fuel contracts, in the 


Notes on f a e a ; 

the Fuel bituminous district, there is a maximum 
RERNE and minimum clause which often permits 

Convention 


the railway company to demand a daily or 
weekly amount that varies by as much as 100 per cent. The 
maximum demand naturally comes at the time of the greatest 
train movement which is usually the period of the greatest de- 
mand for cars, and the greatest difficulty in obtaining cars for 
coal loading. Furthermore, since this generally occurs in the 
fall and winter months, it is the time when the demand for 
commercial coal is largest and the price the highest. Under 
these conditions, the coal operator is compelled to deliver most 
of his output to his railroad customers at a price considerably 
less than he could obtain elsewhere and, in addition, after the 
railroad demands are supplied, there usually remain compara- 
tively few cars in which he can load commercial coal. 

For these reasons, the coal operators are strongly in favor of 


having the railroads provide storage yards in which they can 


store coal during the summer months in sufficient quantities to 
supply their excess demands during the winter. They are 
sometimes willing to grant some reduction in price if this prac- 
tice is followed. 

Mr. Peabody, president of the Peabody Coal Company, in 
his address to the association, strongly urged the storage of 
coal during the summer and suggested the storing of four 
months’ supply. He stated that it would cost but fifteen cents 
a ton to do this if the proper facilities were provided. Of this 
amount. ten cents was assumed to cover the cost of depreciation. 

Comparatively few railroads make any effort to stcre bi- 
tuminous coal in even small amounts except where labor trouble 
may be pending. One of the principal objections advanced is 
the reduction in the quality of the fuel due to the extra handling 
and the weathering. With some coals, this alone may cost 
thirty-five cents a ton and, unless complete facilities are pro- 
vided for unloading and reloading. another ten or twelve cents 
is added to this. Furthermore, the idle investment is a matter 
to be considered. In but very few cases can a reduction of as 
much as ten cents a ton be obtained by agreeing to store the 
excess winter supply. although, in some instances, the coal op- 
erator will carry the financial burden. It is thus hard for a 
railroad company to find that this practice has any advantages, 
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and but few are planning on extending it, although it is ad- 
mitted that every practical effort should be made to help the 
coal mines on its lines. 

In one case at least a form of contract is in force which 
seems to solve the problem in another way. In this the spread, 
or difference between the maximum and minimum demands per- 
mitted, is very small and the contract provides that for all coal 
demanded by the railroad over its maximum a premium of ten 
cents a ton will be paid for the first small percentage of the 
maximum, and twenty cents a ton for the next equal amount, 
and thirty cents a ton for the next, and so on. Such a contract 
seems to be thoroughly fair to the coal operator and is not 
hard on the railroad if the future requirements are estimated 
as carefully as they should be. 

+ x xk x 


That the brown or true lignite can be successfully used on 
locomotives is proved by the practice of at least two of the 
railways running through the western coal fields. These are 
the Chicago € North Western and the Chicago, Burlington & 
Quincy. The former now has twenty-one locomotives in service 
which use lignite as fuel exclusively. They were designed es- 
pecially for this fuel and have a grate area about 50 per cent. 
larger than would be required for bituminous coal. From the 
beginning no trouble was found in making steam, but great 
difficulty appeared in obtaining a front end arrangement that 
would prevent sparks. The problem was finally solved by the 
use of an arrangement termed a “gyrus,” which was illustrated 
on page 143 of the March, 1912, issue of this journal. This ex- 
tinguishes the sparks by using a centrifugal action to throw 
them against a series of plates. These locomotives are now re- 
ported to be successful in every particular. 

It is necessary, however, to use lignite very soon after it is 
mined, as it disintegrates rapidly on exposure to the air. This 
prevents it from being shipped to even a comparatively short 
distance and only those locomotives on the divisions where lig- 
nite is mined are possible users of it. The most reasonable 
method of extending its use seems to be by briquetting, and this 
is now being actively investigated with very encouraging re- 
sults. It appears that the chief difficulty is to find a suitable 
hinder which will not be so expensive as to make the briquettes 
cost more than other fuels in the district. It is believed that 
this will soon be accomplished. 

* * * * 


A complete manual of firing practice is being prepared by a 
committee of the Fuel Association, and two full sessions were 
devoted to the discussion of the preliminary report at this year’s 
convention. This manual will include illustrations and specifica- 
tions of recommended firing tools, instructions in the best meth- 
od of manipulating the grates. dampers, blower, etc., under dif- 
ferent conditions of operation and quality of fuel, recommended 
practice in all the details of hand firing and in handling a me- 
chanical stoker, best methods for educating firemen and obtain- 
ing their co-operation, how best to interest operating officials in 


fuel economy, and a list of the ways in which fire- 
men unnecessarily waste coal. This is not, in any 
way, to be an instruction book for the firemen them- 


selves, but for those whose duty it is to train them and be re- 
sponsible for the quality of their work. Judged on the basis of 
the possibilities for large savings, this is probably the most im- 
portant work that is now being undertaken by any of the rail- 
way mechanical associations. 

* * * *& 


“I will guarantee to save 10 per cent. of the locomotive coal if 


I am given an accurate individual fuel record of the engineers ' 


and firemen,” was the statement of one of the members discuss- 
ing the report on coaling stations. This statement was explained 
to be based on experience with the ordinary coaling station, 
where the amount is estimated by the engineer or coal chute 
attendant and with coaling by buckets handled by an air hoist 
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where the amount supplied is accurately known. The same 
sentiment was echoed by a number of others. The value of the 
accurate individual performance record—it must be accurate 
to be of any value whatever—lies not only in the appeal to 
the pride of the enginemen, but also in the opportunity offered 
to discover the need of changes or adjustments in the loco- 
motive itself and in any variation in the quality or condition 
of the fuel. 

Some means of accurately weighing the amount of coal put 
on the tender every time coal is taken, is one of the essentials 
of such a system. A more or less elaborate system of reports 
and records is also needed for the best results. So far as ap- 
peared, there is but one railway that has such a system in prac- 
tice on a large scale. On the Atchison, Topeka & Santa Fe 
the coaling stations have weighing hoppers, and the reports are 
most complete and comprehensive* in their character. The re- 
sults have proved to be even better than had been anticipated 
in the beginning and savings of surprising amounts were 
claimed and demonstrated. The sentiment of the meeting was 
strongly in favor of weighing hoppers or some other means of 
obtaining the exact amount of coal put on a tender. +) 

In connection with the same report, the depreciation of the 
fuel caused by its passage through a mechanical coaling station 
was strikingly demonstrated by a series of photographs. These 
showed the coal on the car; as it appeared in the storage bin 
of the coaling station, and as it appeared on the locomotive 
tender. 

* * * * * 

The associations which are of the most value to their mem- 
bers and the railways are those that select appropriate subjects 
and give them full discussion, arriving at a definite conclusion 
or a future line of action. To do this with any subject that 
is worthy to be brought before these conventions, takes consid- 
erable time. In this respect the International Railway Fuel 
Association stands among the best of the mechanical associ- 
ations, Seven subjects were selected for four days’ work. 
This gave but two subjects to be considered for each day 
except the last. It was thus possible to devote a whole day of 
eight hours to two subjects if necessary. This, coupled with a 
presiding officer who compelled the speakers to confine their re- 
marks strictly to the subject, under discussion, made the con- 
vention unusually satisfactory in every particular. Other asso- 
ciations would do well to follow the same practice. 

The subjects proposed for consideration at the next conven- 
tion include a number of special importance, and indicate that 
the interests of the membership are broader than might be 
supposed from the name of the association. They include some 
dealing with features of locomotive designs that have an effect 
on fuel economy, vig., front end arrangement and design of 
grates and ash pans. Locomotive stokers are also proposed as 
a subject for report and discussion. Other subjects are, sizing 
of coal, weighing coal, motor car fuel, in addition to the reports 
of the standing committees on firing practice and coaling sta- 


tions. It is not expected that all of these will be brought up 
next year, but from this list five or six subjects will be 
selected. 


ete ca ee a a, 


NEW BOOKS 


Safety Valve Rating. By Alfred G. Carhart, C.E. Illustrated. Bound in 
paper. 6 in. x 9 in. 105 pages. Published by the author at 10 Roland 
street, Charlestown, Mass. Copies free. 


This book is probably the most complete technical discussion 
of the factors that enter the formulation of rules for safety 
valves that has ever been published. All the features of de- 
sign of the valves and their relation to the boilers to which they 
are applied are thoroughly considered, and three new rules dif- 
fering from anything heretofore suggested are proposed. The 
calculations leading to these rules are given in detail and each 
step is made clear to any reader at all familiar with the subject. 
"See American Engineer and Railroad Journal, May, 1910, page 161. 


AIR BRAKE ASSOCIATION CONVENTION 


Several Important Reports Were Presented at the 
Annual Meeting, Which Was Well Attended. 


The twentieth annual convention of the Air Brake Association 
was held at the Planters Hotel, St. Louis, May 6 to 9, Presi- 
dent W. J. Hatch, general air brake inspector of the Canadian 
Pacific, presiding. The president, in his address, called attention 
to the importance of the proper maintenance of the air brake 
equipment, not only from an economical standpoint but also for 
the safety of the general public; he emphasized the fact that 
that the members were in a position to produce by efficient work 
a decrease in the maintenance costs, especially of freight equip- 
ment. He strongly recommended the terminal testing plants by 
which the air brake equipment of trains may be immediately 
tested on their arrival at the terminals, pointing out that by 
this method defective equipment may be located and thoroughly 
repaired before the cars are required to go out on the road 
again. He spoke of the air hose failures as being one of the 
most troublesome features in air brake maintenance. especially in 
northern climates where the extreme cold freezes the hose so 
that it is practically impossible to keep the hose connected while 
on the road. In this respect he advocated the use of hose that 
would resist this freezing action, and as a general proposition 
raised the question as to whether or not it would be practical 
for the M. C. B. Association to adopt a time limit for the: hose 
to be held in service, in this way anticipating a large percentage 
of the hose failures and greatly decreasing the damage done to 
equipment from these causes. 

The secretary's report showed a total of 788 active members 
and a cash balance of $2,619 in the treasury. About 275 mem- 
hers registered at the convention, and the meetings throughout 
were well attended. 

Four of the papers which were read are so intimately con- 
cerned with the work of the car department that they are in- 
cluded in the Car Department section of this issue as individual 
articles. They are “Undesired Quick Action, Its Prevention 
and Remedy,” by C. N. Remfry; “Will the Triple Valve Operate 
as Intended.” by S. W. Dudley; “Air Hose Failures,” by T. W. 
Dow, and “Location of Steam Heat Traps.” by C. W. Martin. 


OPERATING LONG FREIGHT TRAINS, 


F. B. Farmer, of the Westinghouse Air Brake Company, read 
a paper on this subject. an abstract of which follows: 

Next to safety comes the less spectacular, but very potent 
argument of needed economy in cost of transportation. An edi- 
torial in the Railway .lge Gazette of February 7, 1913, says: 
“From 65 to 80 per cent. of the damage to freight cars 1s caused 
by defective draft gears,” basing this on a statement by a master 
cor builder of a large road. Part of this damage is caused in 
train handling. and while inherently weak draft gear and gear 
allowed to leave terminals in a defective condition contribute to 
break-in-twos, vet. as good handling will, even under such ad- 
verse conditions, avoid many failures that occur, the opportunities 
for improvement are obvious. Our efforts should be toward 
keeping trains moving toward destinations without damage. That 
this may be done. and safely, requires, of course, some standing 
time for testing and repairs, but this merely emphasizes the need 
of avoiding unnecessary damage and delay. 

dir Brake Instruction.—The 
brake instruction car, including the instructor, are of value in 
so far as they contribute to safer, more expeditious and more 
Too often the air 


instruction facilities of an air 


economical train movement and no farther. 
brake man. outside of, as well as in the car, allows his interest 
in some details to obscure the main object, and thereby accom- 
plishes less of the desired results than he could. Enginemen 
should, of course, be given a working knowledge of the con- 
struction and operation of the engine and car brake apparatus 


so they may operate and test it intelligently and make needed 
reports of defects. But too often the construction, operation 
and defects are dwelt on to an extent that excludes adequate 
consideration of the main theme, manipulation or train handling. 
In fact, with the fundamentals of construction and operation ex- 
plained, any elaboration should accompany and develop from 
instructions on manipulation, and will thereby be less dry, better 
appreciated and more valuable. 

The instructor, to succeed, must realize, and ever keep in 
mind, that the air brake is a means and not an end; that it 1s 
to promote train movement as far as is compatible with safety 
and economy; that this is obtained largely in train handling 
(starting, running and stopping), and that all instructions on 
train handling should be based on the fundamental and all- 
important fact that with draft rigging in fair to good condition 
no damage in train handling (not including switching) will fol- 
low 1f the slack is not allowed to run in or out harshly. The 
facts that the head brakes commence to apply and to release 
earlier than the rear ones; that with the same application brakes 
hold better as speeds are lower; that brakes retard empties bet- 
ter than they do loads, etc., are of lessened value to all engi- 
neers and of no value to some unless directly associated with 
their effect on slack action. All instruction on train handling 
must be based on and tied to train slack control, must teach 
engineers the various causes for slack running in and out, and 
how to use the brakes, the steam and the sand to prevent harsh 
slack action. 

The instruction car work is merely the beginning, and if it is 
not followed up by individual instructions and observations on 
the road the results will be disappointing and out of proportion 
to the time expended. If either must be slighted it should be 
the car instructions. Especially on large systems that do not 
have district air brake men, and even where the latter are had, 
all of the regular, individual instructions in service must be given 
by the traveling engineer. Therefore, the main duty of the air 
brake man should be to thoroughly post the traveling engineer, 
both in the car and by riding trains with him and demonstrating, 
mainly for his benefit. by personal directions to engineers and 
by handling trains. . 

Break-mn-Two Records and Investigations.—Without reasonably 
accurate and complete records of every break-in-two officials are 
working largely in the dark, and accurate and ‘complete reports 
are impossible without suitable forms. The conductor and the 
engineer must be shown by such forms just what information 
is wanted, and the writing to give it must be reduced to a mini- 
mum. The report should indicate on its face 
whether anything farther than a record is necessary. If so it 
should ordinarily require little investigation preliminary to a 
decision. 

The importance of investigations and the necessity for suitable 
report forms are indicated in the following extract from a com- 
mittee report made at a mecting of operating officials of the 
Mlinois Central, by J. L. East. agent of the loss and damage 
bureau: 


first of each 


The matter of rough handling of trains can be readily corrected if those 
connected with the transportation department holding supervisory positions 
will follow up closely with their superior officers any rough handling of 
trains coming under their observation in a sufficiently perceptive manner, 
It should be possible 
to surround this whole question of rough handling of trains on road, as 


to enable proper investigation of each specific case. 


well as in terminal yards, with such close and constant supervision through 
the co-operation of the entire division staff. as to make possible a thorough 
Investigation of at least the majority of cases of rough handling occurring 
This is a matter of the most importenee, and there is no 
question but that a great imprevement in the way of reducing claims can 


on any division. 


be made. 
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Train Handling—Draft rigging in fair to good condition is 
not pulled out. It is either driven in or jerked out, both im- 
plying a severe blow. The severity cannot be judged by any 
shock felt by those riding trains, particularly the engineer of a 
heavy locomotive. For a shock to be felt the speed must change 
suddenly and considerably. The amount of the instant reduc- 
tion in speed of a modern freight locomotive necessary to cause 
a break-in-two, is too little to be felt. Engineers who do not 
understand this are prone to attribute resulting failures to the 
condition of the draft rigging instead of to their handling. An- 
other overworked explanation for draft gear failures is “old 
defect.” 

Records show, regarding break-in-twos with ordinary freight 
trains of from 1,700 to 2,400 tons, that 20 per cent. to 25 per 
cent. occur within five cars from the engine; about 40 per cent. 
between the engine and tenth car, and 60 per cent. to 65 per cent. 
between the engine and twentieth car, conclusive proof that it 


Duluth, Missabe & Northern Railway Co. 


No. of cers from engine where break occurred? 
State fully your reason for break-im-twe 


Make reports in duplicate and mail original to Traveling Engincer and duplicate to Train Mester. 


Engineer's Break-in-Two Report. 


is the harsh running out or pulling out of slack at the head end 
that does most of the damage in train handling. 

As it is a false pride that prevents some engineers from en- 
couraging the conductor to advise of any severe shocks to the 
rear of the train, the wise man will pocket his pride and get 
this information, appreciating that in no other way can he judge 
how to handle trains without damage toward the rear. This 
simple and commonplace suggestion is very important in good 
handling. 

Starting a freight train properly requires fundamentally that 
the engine be kept at a slow and uniform speed until the rear 
car is moving. The distance to accomplish this will vary. 
Stopping properly will usually bunch the slack sufficiently for 
starting, but if slack has to be taken it should be either a foot 
or two or that of the entire train. Stalling in starting, taking 
the slack on part of the train and then trying to start is very 
bad practice. Almost unconsciously the engine is allowed to 
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gain such headway as to generally do damage when the stretched 
portion of the train is reached. 

G. B. Pierce has had considerable experience running a Mallet 
pusher. Stalled one night with over-tonnage he arranged with 
the others of the crew to try a new plan of starting. The head 
man was to do all he could and then keep his throttle open 
moderately, but prepared to ease off as much as necessary when 
he was started so as to avoid a lurch. Mr. Pierce took as much 
slack as deemed necessary, then started carefully, simply. The 
results proved so satisfactory that the method was repeated 
where necessary with other trains and is now the standard on 
that road. Its logic is apparent, as the helper cannot drive the 
slack into the head end and the two engineers are more certain 
to work together. Also, draft rigging will stand more thrust 
than pull. 

Running, including slowing but not stopping, demands first that 
the engineer know how the curvature and change of grade will 
affect the train slack and that he make such use of steam, sand 
and the air brakes, including the independent engine brake, as to 
prevent any severe shocks. Instances are known where changes 
of grade caused the slack to run in harshly from the rear and 
in spite of steam being used heavily to prevent. The remedy 
is to bunch the slack carefully with the independent brake just 
before reaching the point where it would otherwise run in heav- 
ily. It is always undesirable to shut off suddenly where steam 
is being used heavily, but particularly so at a point where the 
track conditions alone would cause the slack to run in. 

Stopping, like starting, is where much of the damage is done. 
Stopping long freight trains with the engine brakes only should 
generally be discouraged. Granted that it can be done with 
many advantages where conditions favor, as they frequently do, 
yet the fact is too often attested by trainmen, particularly those 
in the caboose, that it is abused. Some engineers either apply 
it too heavily or, if light enough, do not wait long enough to get 
the slack in to the rear before applying harder. Again, this part 
may be done well, but the brake be held applied to the stop 
Its power should always be reduced nearing the stop and com- 
pletely released if on even a gently ascending grade. Otherwise, 
the compressed coupler springs will run the slack back fast 
enough to do damage. The only safe general recommendation 
is to use the train brakes when stopping with more than a few 
cars. 

Mr. Farmer closed his paper with detailed instructions in train 
handling for freight engineers. 

Discussion.—This paper was enthusiastically received. While 
many of those present stated that their instructions to enginemen 
were very similar to those Mr. Farmer presented, several ques- 
tions were raised which were of a more special nature than 
could be covered in the paper. 

W. W. Schriver (B. & O.) mentioned the operating of 160 car 
trains which he had found impossible because of the difference 
in train line pressure between the head end and rear end of the 
train. The question of the permissible difference in head end 
and rear end brake pipe pressure was raised, many members stat 
ing that on long trains it seems unnecessarily large. This was due 
perhaps to excessive train pipe leakage or the incorrect reading 
of the gages, as there should not be a difference much greater 
than 5 or 6 lbs. Mr. Wood, of the Santa Fe, explained that his 
road would not allow a train pipe leakage of more than 5 lbs. 
per minute. 

Experiences were narrated where trains would break-in-two 
without the engineer knowing it, but it was clearly shown that 
if the train pipe had been charged to its full pressure this could 
not happen. There are cases of trains standing with the en- 
gine disconnected, while taking water and coal or to do switch- 
ing, where the air will lcak out of the train pipe. allowing the 
brakes to release. If, after the engine is coupled to the train 
again, it starts before recharging the train pipe it is possible 
for a break-in-two to be experienced without the engineer real- 
izing it. The train pipe would then have an open end and the 
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compressor would not be able to build up a train pipe pressure 
large enough to operate the brakes under this excessive leakage. 
It was, therefore recommended that sufficient time be given for 
the compressor on the engine to fully charge the train pipe and 
that the brakes be tested before leaving. 


OTHER BUSINESS. 


Among the other speakers at the convention were E. F. Kear- 
ney, vice-president of the Missouri Pacific; J. F. Enright, super- 
intendent of motive power and equipment of the Denver & Rio 
Grande, and Walter V. Turner, chief engineer of the Westing- 
house Air Brake Company. Mr. Kearney stated that now, as 
never before, was the loyalty of railway employees necessary to 
keep the equipment in the best possible condition, for the rail- 
ways, being handicapped by government rulings, must exercise 
the utmost care in keeping down the cost of operation. 

Mr. Enright stated that he realized the great importance the 
air brake men play in train operation, since the Denver € Rio 
Grande is located in a very mountainous district, where it is 
necessary that the air brakes be maintained in a very efficient 
condition. His greatest difficulty is in not receiving cars on his 
lines in sufficiently good order to get them over the road. This 
is probably due to the fact that the delivering roads, which 
were, as he termed them, valley roads, did not find it necessary 
to have the brakes at their highest possible efficiency. In accept- 
ing trains it has often been found that 50 per cent. of the cars 
were not in suitable condition to be carried over mountainous 
lines. 

Walter V. Turner gave an informal talk to the members of 
the association in the afternoon of the second day of the con- 
vention. 

The executive committee voted as the sense of the association 
against the formation of a supplymen's association to work in 
conjunction with the Air Brake Association, desiring to furnish 
their own entertainment at the conventions. 

The following officers were elected for the ensuing year: 
W. J. Hatch, Canadian Pacific, president; L. H. Albers, New 
York Central Lines, first vice-president; J. T. Slattery, Denver 
& Rio Grande, second vice-president; T. W. Dow, Erie, third 
vice-president; F. M. Nellis, Westinghouse Air Brake Company, 
Secretary, and Otto Best, Nathan Manufacturing Company, 
treasurer. 


ea 
————w 


LAMINATED LOCOMOTIVE DRAWBAR 


“ Several railways are now using drawbars between the locomo- 
tive and tender which are composed of several layers of steel 
plate, secured together at the ends, instead of a solid wrought 
iron bar as has been customary. The wrought iron drawbar may 
contain interior defects which do not show until after failure, 
and this new steel plate bar has been developed largely for the 
purpose of obtaining a design which would give a preliminary 
warning of any weakness. Experience has shown that it is very 
successful in this particular and, although it costs from 15 to 20 


Steel Plate After Having the Ends Shaped and the Rivet Holes 
Punched. 


per cent. more than a forged bar, it is easy to repair, as in case 
of failure, one plate only will break and this can be removed and 
replaced by a new one at a slight expense and the bar may be 
promptly returned to service. Drawbars of this type cannot be 
used where it is necessary to offset for a difference in the height 
of the engine and tender. 

A drawbar of this kind in use on the Canadian Pacific is shown 
in the illustration. It has six 12 in. mild steel plates, held together 
by two rivets at either end. The section at the center is 41% 
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in. wide; it is 8 in. wide at the ends. When these bars were first 
designed, spring steel was used, but it has been found that mild 
steel is much more satisfactory. In the early design also three 
rivets were applied at either end, the third one being inside of 
the drawbar pin hole and on the center line. It was soon found, 
however, that the bars would fail by cracking from this hole 
diagonally outward to one side and therefore this third rivet 
has been eliminated and no further failures have developed at 
this point. 

In manufacturing the bars, the 14 in. plates are cut to a width 
of 8 in. and a length to suit the class of locomotive for which 
they are intended. The ends are then heated and cut to shape in 
a hydraulic flanging press to which special dies and cutters are 
applied. The appearance of the plate after this operation is 
shown in the photograph. After both ends are stamped out, the 
rivet holes are marked and are then punched 1/16 in. smaller 


Drawbar Made of Steel Plates; Canadian Pacific. 


than the finished diameter. The next operation is to shear off 
the superfluous metal between the heads in the shank of the 
plate. This is done without heating. The plates are then put 
together, the rivet holes are reamed to the proper size and the 
rivets are driven. The bar is marked off for the drawbar pin 
holes, which are drilled to size, and the oblong hole in the one 
end is milled to the proper shape. 

On this road the use of the laminated drawbar is not confined 
to any one class of locomotive nor to locomotives equipped with 
any special device, such as a radial buffer device between the 
engine and tender, but is used wherever the solid drawbar has 
been employed except in the case of an offset bar. 


STEAM Car FOR NAvIGATION.—Mr. Benjamin Phillips, architect, 
of Philadelphia proposes to construct a steam car to travel on 
rivers at a speed of 20 to 25 miles per hour to carry one hundred 
passengers, to draw 15 inches of water, to be only one-third the 
weight of any other ordinary steamboat of the same dimensions 
now afloat; of far superior strength and safety, constructed on 
entirely new principles; the whole material except the engine 
and boiler to cost about $1,600 completely furnished and ready 
for operation by the first day of May next.—From the American 
Railroad Journal for January, 1833. 


EarLy RatLroAD TRAVEL—We are requested to state that 
there has not been a day since the opening of the Camden & 
Amboy Railroad that the Philadelphia and New York passen- 
gers have not been taken over the road each way with the excep- 
tion of Saturday and Monday last, notwithstanding the recent 
heavy falls of snow. On those days there were no passengers 
from Philadelphia owing to the company's not being able to pro- 
cure coaches to convey passengers from Philadelphia to the 
railroad. The passengers that left New York on the above- 
mentioned days were taken over the railroad in cars and for- 
warded to Philadelphia the same evening in sleighs. The stage 
arrangements being now completed, passengers will be conveyed 
from the railroad to Philadelphia in coaches until the river 
Delaware opens.—From the American Railroad Journal, March 
9, 1833. 


RAILWAY FUEL ASSOCIATION CONVENTION 


Recommended Firing Practice Among the Sub- 
jects Discussed at the Fifth Annual Meeting. 


The fifth annual convention of the International Railway Fuel 
Association was opened at the Hotel Sherman, Chicago, on May 
21 by the president, H. T. Bentley, assistant superintendent mo- 
tive power and machinery, Chicago & North Western. After 
prayer by Rev. William C. Shaw, Mr. Bentley, in addressing 
the meeting, drew attention to the growth of the association 
from 35 to over 500 members in the five years of its existence. 
He suggested that a paper be prepared by a committee of coal 
operators outlining what is being done to increase the percentage 
of coal removed from the mines to the total amount in place. 
Some of the more important suggestions in this address are 
given below. l 


PRESIDENT BENTLEY’S ADDRESS. 


Several of the larger roads bave found it profitable to organize 
a regular fuel department for the purpose of checking waste, 
instructing enginemen, etc., and with a very limited organization 
it has proved a good investment. It is, however, possible to get 
better results on nearly all roads with practically no additional 
expense, if everybody will co-operate. We should first see what 
can be done under conditions as they exist, and later, when we 
are sure of our ground, make such recommendations that we can 
back up with figures, to show that we are justified in asking for 
improvements. 

On account of the constantly increasing cost of fuel, a special 
effort must be made to use the lower grades of coal, and also the 
true lignite, which can be burned successfully with a properly 
designed firebox, boiler and front end arrangement. In certain 
localities there is a demand for lignite coal for commercial use 
during the winter months only and, as a result, it hardly pays 
to operate the mines six months of the year; but, if it was used 
on locomotives, it could be mined all the year and thus result in 
building up the industry for the benefit of both the coal and 
railroad companies. 

Bulletin 14, issued by the Bureau of Mines, states that there 
are about 150,000 square miles of workable lignite beds in this 
country, It is estimated that there are 104,544,000,000 tons of 
this fuel available. If briquetted, its heating value is increased 
nearly 50 per cent., and as certain samples submitted from North 
Dakota for test were made into briquets without the addition of 
an artificial binder, it would appear as if this subject should 
receive more attention than it has in the past. Only 8,451,365 
tons were mined during 1911. 

Efforts have been made at different times and by different 
railroads to burn pulverized coal, but, from the fact that nothing 
has been done for the past few years, it is evident that very seri- 
ous difficulties were encountered and it is, therefore, of interest 
to learn that the subject is again being taken up in a very thor- 
ough manner by one of the railroads. We may hope to hear 
something about it before long. The obstacles heretofore appear 
to have been in the inability of the fire-brick to withstand the 
intense heat generated, and to properly pulverize and store the 
coal in a locomotive tender. If we could utilize pulverized coal 
in a locomotive firebox satisfactorily, it would definitely solve 
the problem of the large engine and the capacity of a fireman. 

During the winter months, in the northern states, there is 
difficulty in moving cars and a greater demand for them than in 
the summer. The coal operators and railroads are harassed to 
give more prompt service and under greater difficulties than in 
the warm weather, so that if railroad and commercial coal could 
be stored in central locations during the summer months near 
where it is to be used, and distributed from there late in the 
season, it would often save the long haul under adverse weather 
conditions. While there is some loss on account of slacking, un- 


loading and picking up, etc., I believe the cost could be reduced 
by the mine operators for coal furnished when the commercial 
demand is less and the handling of empty cars to the mines 
could be considerably reduced during the cold weather. 

The use of larger passenger and freight locomotives has in a 
number of cases decreased rather than increased the amount of 
coal consumed in doing a given amount of work; this being 
more noticeable when the engine in the first place was worked up 
to its capacity to handle a heavier train than it was designed for 
and a larger engine put on that could haul the loads easily, the 
saving effected in some cases being as high as 15 per cent. 


MR. QUAYLE'S ADDRESS. 


Robert Quayle, superintendent of motive power, Chicago & 
North Western, strongly urged the adoption of every practical 
means for increasing the efficiency in the use of fuel. He be- 
lieved that larger grate areas on locomotives were advisable and 
laid special stress on the value of better prepared coal for loco- 
motives. Coal pushers and other devices to aid the fireman 
should be applied. Brick arches are of great value and all types 
of locomotives, even switchers, should be fitted with superheat- 
ers. Team work between the engineman and fireman should be 
fostered in all cases. 


MR. PEABODY'S ADDRESS. 


Francis S. Peabody, president of the Peabody Coal Company, 
outlined some of the problems of a coal operator in an impres- 
sive manner. The amount of coal now left in place in the mines 
after operations are finished is about 40 per cent. It is easily 
possible to remove all the coal, but, in doing it, the cost is con- 
siderably increased on all the coal taken out. The present meth- 
ods are those which give the cheapest product. He referred to 
the hardship on the coal operator by the enforcement of the 
maximum and minimum clause in the contracts. The maximum 
tonnage is always demanded by the railroad when the price is 
the highest and cars fewest. Also just before a strike. In this 
connection Mr. Peabody stated that the railroads were often di- 
rectly responsible for the success of miners’ strikes because of 
their action in offering a high premium for coal and causing some 
operators to break their agreement with the others. The strike 
of 1912 was mentioned as an illustration. This strike resulted in 
an increase of six cents a ton in the cost of coal. 

He strongly favored the storage of coal by railroads and be- 
lieved that four months’ supply, at least, should be stored during 
the summer months. The building of trestles for unloading coal 
to be stored and steam shovels for again loading, was recom- 
mended. He stated that the cost would not exceed 15 cents a 
ton, of which 10 cents would be the loss due to depreciation 
and 2 cents for unloading. This apparently applied to a particu- 
lar grade of fuel. 

Mr. Peabody gave the increase in the cost of coal during the 
past 15 years for his company. In 1897 the cost was 25 cents a 
ton at the mine. At present it is 90 cents. Sixty per cent. of this 
increase is due to increased cost of labor. Of the present cost 
of 90 cents a ton, less than 3 cents is for the coal itself. 

Secretary's Report—The secretary's report showed a member- 
ship at the opening of the convention of 523. At the close of the 
meeting it was announced that the membership was 590. 


STANDARD FORM OF CONTRACT 
The committee on this subject submitted a proposed standard 


form of contract which included specifications as to the mines 


from which the coal was to come; a provision of maximum and 
minimum daily and weekly tonnage; an understanding to deter- 
mine the proper percentage of the order which must be fur- 
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nished in times of car shortage; a provision that coal loaded 
longer than ten days would not be acceptable; agreement as to 
methods for weighing under different conditions; a preference 
clause giving the railroad the first call on the mine's output; in- 
spection agreement; prices and an understanding in the event of 
strikes. The committee consisted of J. G. Crawford, chairman, 
H. L. Badham, E. A. Foos, I. C. Hatch and B. T. Jellison. 


DISCUSSION, 


Objection was raised to a feature of the proposed contract 
which specified the way in which coal could be delivered in case 
of a car shortage. It was urged that the matter of supplying cars 
and the purchase of coal should be kept separate. It was also 
suggested that the invoices should carry the serial way-bill num- 
bers. The question of including some specification as to the 
quality of the coal in the contract was advocated by some mem- 
bers. One wished it to include the heat value and the per- 
centage of ash, and another speaker proposed a specification as 
to the minimum temperature at which the ash would fuse. It 
seemed that none of these suggestions were practical in a rail- 
road contract as they would have to take the coal the mines on 
their lines could produce. So far as appeared no railroad is 
purchasing on a sliding scale of price varying with the heating 
value. 


SUB-BITUMINOUS AND LIGNITIC COAL. 


Samuel B. Flagg, engineer, Department of the Interior, Bureau 
of Mines, read a paper on this subject, an abstract of which 
follows: 

Availability is one of the principal factors governing the cost 
of fuel for any road, and for this reason, largely, some roads 
or divisions are using wood, others are using oil, and still others 
anthracite, bituminous, sub-bituminous, or lignitic coals or coke. 
In some foreign countries peat has also been tried, but, so far as 
the author knows, without great success. 

Unfortunately the dividing line between lignitic and sub- 
bituminous coals and also between sub-bituminous and bitumin- 
ous coals cannot be sharply drawn. In general, however, lignitic 
coals are characterized by a high moisture and high volatile mat- 
ter content, by a fairly low percentage of ash, and by a low heat 
value. They are of a brownish color, have a woody appearance 
as regards their structure, and give up their moisture and dis- 
integrate rapidly upon exposure to the atmosphere. 

The lower grades of sub-bituminous coal differ from the lig- 
nites mainly in their appearance, as is indicated by the designa- 
tion, “black lignites” that is frequently given them. These lower 
grades of sub-bituminous coal, like the lignitic coals, are high 
in their moisture and volatile matter contents and low in heating 
value. Their behavior on exposure to the air is also similar to 
that of the brown lignites, but the structural resemblance to wood 
is much less marked and, in many cases, is absent. The better 
grades of these sub-bituminous coals, on the other hand, have a 
much lower moisture content and a higher heat value; in fact, 
the heat values of some of them are considerably higher than 
those of many of the bituminous coals. Even these high grade 
sub-bituminous fuels, however, have the same tendency to dis- 
integrate on exposure to the air, and the same is true upon ex- 
posure to heat in a furnace. Another characteristic feature of 
both the lignitic and sub-bituminous coals is their liability to heat 
in the pile or bunker and to take fire spontaneously. This diffi- 
culty is experienced with many of the bituminous coals as well, 
but is not so uniformly encountered with such coals as with the 
lower grade fuels. 

A few typical analyses of fuels from some of the different 
fields are given in the table below, the last two being classed by 
the United States Geological Survey as medium grade bitumin- 
ous coals, although they are frequently designated as sub-bitu- 
minous or lignitic coals. 

It has been estimated that of the coal easily accessible and 
still remaining in the coal fields of the United States one-third 
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is represented by the lignitic and the sub-bituminous deposits. 

Mining costs in the different fields producing sub-bituminous 
coals vary considerably, probably ranging between $0.80 and $1.70 
a short ton as extreme values. These costs, of course, are pro- 
portionately higher where the output is small than where the de- 
velopment has been more extensive. They are also affected by 
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the character of roof and other physical mining conditions, by 
the cost of timber for props, and py the prevailing scale of wages. 
Some idea as to the costs of production in some of the sub- 
bituminous and some of the bituminous fields can be gained from 
the following figures: 


Production 
Location of deposits. cost per ton. 

Carbon County, Mont. (Sub-bituminous).................... $1.40 to $1.60 
Bighorn County, Wyo. (Sub-bituminous)................... 1.10 to. 1.40 
Sheridan County, Wyo. (Sub-bituminous)............o...o... .70 to 1.38 
Boulder District, Colo. (Sub-bituminous).......oo.ooo ooo... 1.05 to 1.10 
Gallup District, N. Mex. (Sub-bituminous)..........o....... 1.25 

Illinois Field (Bituminous)..........ooo ee cet cece eee cease .85 to 1.40 
Pennsylvania Field (Bituminous)..........oooooooomomor.o.. .85 to 1.25 
West Virginia Field (Bituminous).........oooooooooomoo.o.. .87 to  .90 


The substitution of these low grade coals for bituminous fuel 
introduces, in addition to other difficulties, a number of prob- 
lems of operation. Because of the generally lower heat value and 
the difficulty of realizing this value in the firebox it is obvious 
that a much larger quantity of coal must be burned in a given 
time in order to develop the required horsepower. For this rea- 
son the grate area must be greater—one authority says 50 per 
cent. greater—than would be required for good bituminous coal. 
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i—Unsuccessful Arrangement of Front-End for Burning 
Lignite. 


The disintegrating action of the heat further complicates matters 
by increasing the resistance of the fuel bed to the flow of air 
through it. High drafts are necessary to overcome this resis- 
tance and maintain the required rates of combustion, and to get 
them, the exhaust pressures must be increased to such an extent 
that the efficiency of the locomotive is reduced 5 to 10 per cent. 
thereby. 
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One point in favor of these sub-bituminous coals that should 
not be overlooked is the freedom from clinker troubles. The 
percentage of earthy matter in them is usually low—in many 
instances under 5 per cent.—and the sulphur content is also low. 
If the refuse has any clinkering tendency at all, the clinker is of 
such a nature that it is easily broken up and therefore introduces 
no serious operating difficulties. 

In some sections the greatest problem connected with the use 
of sub-bituminous fuels has been the one of preventing spark 
troubles. Because of the high drafts necessary for burning these 
coals and on account of the absence of any coking properties 
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Fig. 2—Double Screens In Front-End for Burning Lignite. 
Arrangement Has Been Discarded. 


This 


of the fuels, large quantities of sparks are carried out of the fire- 
box. These sparks must either be caught by some arrangement 
of screens, or so delayed in passing out that they are cooled down 
to a temperature at which they will do no harm, or they must be 
broken up into particles of such small size that they will be dead 
before reaching the ground. The first attempts to solve this 
problem were made with different sizes and -arrangements of 
screens and usually included two screens for the gases to pass 
through. Examples of such front-end arrangements are shown 
in Figs. 1 and 2. It was usually found, however, that one of the 
screens clogged and prevented the free steaming of the engine. 
By using a single screen, properly set, most of the clogging 
trouble can be done away with, unless there is a steam leak in 
the smoke-box or wet slack coal is being used, and some roads 
claim to have found the screen as satisfactory and effective as 
any means for eliminating spark troubles. Screens set hori- 
zontally will, with some forms of stacks, remain clear longer and 
give less trouble than if set on an incline, and likewise small 
mesh netting of small wire is more satisfactory than small mesh 
netting made of large wire. 

In using these small mesh screens in locomotives burning sub- 
bituminous coals it is very important that no holes be left around 
the edges of the screen or where it comes in contact with steam 
pipes, as any holes of this sort will give serious trouble. The 
front ends should be so arranged that they may be readily in- 
spected and cleaned, and it is of the greatest importance that in- 
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spections be frequently and thoroughly made. Fig. 3 shows 
single-screen arrangements that have given good results. 

A front-end arrangement designed to reduce in size the sparks 
or cinders, and also delay their delivery from the stack, is shown 
in Fig. 4, patents on which are held by the American Locomotive 
Company. On the western lines of one road a number of loco- 
motives have been equipped with this device and it is stated 
that the sparks are reduced to such small size that they give no 
trouble. Some of the engines so equipped have been in service 
as long as four years and others for over two years, and during 
this time no fires have been set by sparks from them, although 
they are operated on the most dangerous divisions of the line. 

Another front-end arrangement for sub-bituminous coal burn- 
ers is shown in Fig. 5. This device was designed by one of the 
road engineers of a western road and has been used principally 
in locomotives burning coal from the Roundup, Mont., district. 
With this arrangement the sparks do not pass through any 
screens or netting, the success of the device depending rather 
upon the delayed delivery of the solid particles, thus allowing 
them time to cool down. A roughened plate of % in. steel is 
attached to the regular baffle plate at the front flue sheet and 
this, together with the table plate, fastened to a flange on the 
upper end of the exhaust pipe, deflects the sparks and gases, 


Fig. 3—Successful Front-End Arrangement for Burning Lignite. 


causing them to pass to the front of the smokebox. A liner plate 
attached to the front-end door serves as another deflecting plate. 
From this point the paths of the sparks and gases are indicated 
by the direction lines and arrows. The top and bottom sides of 
the plate midway between the two petticoat pipes are faced with 
4 x 4 mesh No. 8 netting, shaped as shown in the drawing. 
Sparks in passing between the housing surrounding the petticoat 
pipes and entering the latter strike these screens and are broken 
up into smaller particles before being discharged out of the stack. 
It is stated that this device will absolutely control the giving off 
of sparks, floaters or fires of any description. 

In the following table are given some of the principal data and 
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results of road tests made by different railroads to determine 
the value of the lower grade fuels. The coals from Las Animas, 
Colorado, and from Buxton, lowa, are bituminous coals; the 
others are classed as sub-bituminous, although most of them are 
probably referred to more or less frequently as lignites. So far 
as the writer knows none of these coals in question have the 
very high moisture content or the other identifying lignite char- 
acteristics such as those of the Williston, N. Dak., fuel, analysis 
of which is given in the previous table. 
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The results of these tests show that the better of these low- 
grade fuels can be used, and, in fact, they are today being used 
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Fig. 4—Gyrus Spark Arrester; a Successful Front-End for Burning 
Lignite. 


over those divisions of the roads where length of haul of bitum- 
inous coal makes it too expensive or otherwise inadvisable to 
use the latter fuel. The use of oil, however, has so many ad- 
vantages that it will usually displace any solid fuel whenever 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


VoL. 87, No. 6. 


the cost of oil is low enough to keep the fuel item in operating 
expense near to what it would be with coal used on the road. 
This substitution of oil for coal has to a considerable extent 
taken place in the Wyoming territory since the development of 
the oil fields in that state. 

As to the future use of these coals, there seems to be no ques- 
tion but that they will be used in increasing quantities. There 
is doubtless much to learn yet relative to the proper grate area 
to heating surface ratios that will give best results with different 
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Fig. 5—Front-End Without Netting for Burning Lignite. 


coals. Some of the lines which are today using this sub-bitumin- 
ous fuel are using it on the same engines that at other times burn 
bituminous coal. It is possible that it may sometimes be found 
of sufficient advantage to build all the locomotives which are to 
be fired with the lower grade fuels with special reference to ob- 
taining the best results from them. 

The probability of a marked increase in the use of the true 
lignites in the near future is believed to be not great. The prés- 
ent undeveloped condition of the parts of the country in which 
the lignites are found, their low heating value, and the avail- 
ability of the better sub-bituminous coals are all factors that will 
check the increased use of lignitic coals for steaming, and par- 
ticularly for locomotive purposes. 

Committee—Samuel B. Flagg, chairman; S. C. Graham, J. H. 
Grove and O. N. Terry. 


DISCUSSION. 


It appeared that the Chicago & North Western is not using 
brick arches on lignite burning locomotives and that the Chicago, 
Burlington & Quincy is using them in practically the same dis- 
trict. No explanation was forthcoming as to the reason for this 
variation in practice, except it was suggested that the C. & N. W. 
engines have a smaller ratio of cylinder volume to heating sur- 
face. On the basis of stationary boiler practice it seemed that 
the arch should be used with this form of fuel. 

The possibility of briquetting lignitic coals was considered and 
appeared to be a future possibility. It developed that American- 
made briquetting machines were now available that would do 
as satisfactory work as the foreign machines. The trials of 
making lignite briquettes without a binder were reported as a 
failure. 

The design of the grates to give plenty of air opening is an 
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important feature in burning lignite. The ash pans must be air 
tight at the bottom and the air openings in the side must be 
covered by a fine netting. The locomotives built especially for 
burning lignite on the Chicago € North Western have a grate 
50 per cent. larger than normal. These worked well from the 
start as regards steaming, but threw many sparks. The appli- 
cation of the apparatus termed a gyrus, as illustrated in the 
report, cured the trouble. Twenty-one engines of this design 
are now in successful service. 


CONSTRUCTION AND OPERATION OF A BITUMIN- 
OUS COAL MINE 


J. A. Garcia, of the Allen & Garcia Company, Chicago, pre- 
sented an extensive and interesting paper on the above subject. 
He pointed out that the natural conditions, both on the surface 
and under the ground, are different in each coal field, and that 
each requires special consideration. A year or more is required 
for the study and design of a new mine before it is actually 
under way, and the mine should be constructed in accordance 
with carefully prepared drawings made and approved by men 
skilled in both the technical and practical sides of coal mining. 
A coal mine should be built in accordance with plans and specifi- 
cations in every particular, in the same way as a large commercial 
structure would be erected. It is common practice in the bitum- 
inous section to figure an average extraction of 1,000 tons per 
foot of vein per acre, which is approximately 56 per cent. of the 
coal in place. The author believes, however, that the extrac- 
tion should reach 75 per cent., and he presented a table showing 
the percentage and the number of tons extracted per foot per acre 
for different thicknesses of coal veins. The more important 
provisions of the mining laws were mentioned, and each step in 
the construction of a modern coal mine was taken up in detail. 
Both photographic views and line drawings were freely used and 
costs were given wherever possible. 


DISCUSSION. 


Some of the factors causing the increase in the cost of bitum- 
inous coal were pointed out by the several members speaking 
on this subject. The ability and quality of the miners themselves 
was mentioned. Formerly miners were trained from childhood, 
but now untrained labor of all kinds has to be used. The 
Illinois mining laws were claimed to be the best in the country, 
but it appeared that the better the law the greater the expense 
to the coal operator. The value of the surface of the ground, 
which must be protected by leaving much of the coal in the mine, 
was another feature. It is impossible under present conditions 
for the operator to control the quality of coal loaded in the 
mine. He must take and pay for whatever the miners load. It 
was suggested that a law to make the miners a party to the 
conservation movement would be a good thing. 

The value of the mine rescue campaign was indicated by the 
fact that there had not been an explosion in a mine in Illinois 
in over three years. This is largely due to educational methods 
and improvements in the arrangements in the mines. Further 
extension of the educational movement and attention to the 
social welfare of the miners was suggested by Mr. McAuliffe, 
general coal agent, St. Louis & San Francisco. 


FIRING PRACTICE. 


The report of the committee on this subject was taken up by 
sections and action taken on each as shown below, The com- 
mittee consisted of D. C. Buell, chairman; T. E. Adams, W. C. 
Hayes and A. N. Willsie. 


FIRING TOOLS. 


In each case the committee was requested to supply a draw- 
ing showing the recommended form of tools with its report next 
year. 

Shovel —A shovel holding from 14 to 15 Ibs. of bituminous 
coal and with long or short handle, as suited to the fireman and 
conditions on the locomotive, was recommended. 
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Coal Pick.—A suitable coal pick, best suited to the require- 
ments of the railroad, shall be provided. 

Rakes—There was considerable discussion on the advisability 
of supplying a rake on locomotives, but finally the committee's 
recommendation as given below was adopted: “It is poor prac- 
tice to rake the fire. The committee hesitates to make a recom- 
mendation concerning rakes on locomotives for the purpose of 
raking fires, although it will probably be some time before fire- 
men can be educated to a point where it will not be necessary 
to equip engines with some kind of a rake. The committee be- 
lieves it pertinent to state that a good fireman does not need a 
rake and does not use one.” 

Slice Bars—Length and size should be governed by the par- 
ticular locomotive on which the slice bar is to be used, and 
according to whether the dump-grate is in the front or the back 
of the fire-box. 

Shaker Bars—The committee recommended a pin-connected 
removable bar where permanent bars could not be applied. The 
discussion developed that this was not the best design and the 
matter was referred back for further consideration by the com- 
mittee. 

Care of Firing Tools—The association recommended that, 
where practicable, a place should be provided where each fireman 
can store, under lock, his firing tools, such as shovel, coal pick, 
etc. 

Manipulation of Grates.—Should it be necessary to shake the 
grates at all they should be shaken only while the throttle is 
shut off, or while the engine is standing still, and then very 
lightly. With coal low in ash, and first-class management, it is 
not necessary to move the grates on the entire trip over the 
division. 

Draft Appliances and Blower.—Careful attention to the tight- 
ness of the front end, the cleaning of the front end of cinders, 
the very moderate use of the blower, and care to prevent the 
fire burning down while on a side track and then turning on the 
blower, a practice which is sure to cause leaky flues, were the 
recommendations adopted. 

Flues.—Flues should be kept clean and flue clinker should be 
knocked off the flue sheet whenever it forms. This is especially 
important on many types of superheater engines. 


HAND FIRING. 


Preparation of Coal.—The coal should be broken to firing size 
before being placed on the tank of the engine. If this is not 
done, all lumps larger than a man’s fist should be broken by the 
fireman before firing. If necessary to wet down coal on account 
of dust, only enough water should be used to lay the dust. With 
very fine coal, better results can sometimes be obtained by wetting 
the coal enough to hold it together until it strikes the fire and 
cakes or cokes. The operation of mechanical coal-chutes should 
be watched, to see that the chute is not delivering all lumps to 
one engine and all slack to another. 

Systems of Firing —The recommendations of the committee 
were as follows: Instruct firemen to carry a light fire, a level 
fre, and a bright fire. Coal should be supplied to the fire in small 
quantities at frequent intervals. On the larger locomotives not 
over three or four mediutn-sized scoops per fire are required to 
produce the best results. The fire-door should be closed after 
each scoopful is fired. The coal should be spread on the fire 
to cover the bright spots, and only enough should be added to 
take care of the needs of the run. l 

There was some discussion on the advantage of closing the 
fire-door between each scoopful. The evidence. however, was 
most conclusive in favor of the practice. As an example that it 
was not an undue hardship on the fireman, the results of tests 
made for evidence before the board of arbitration on firemen's 
wages were quoted. These showed that the fireman was work- 
ing on an average of but 25 per cent. of the time, on hard runs. 
Tests made on runs where the door was closed between each 
scoopful and another where it was not were reported. These 
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showed a saving of four or five tons on a trip of a freight train 
when the door was closed. 

Grade of Coal—As far as possible, coal of uniform quality 
should be supplied to engines, so that the firemen can familiar- 
ize themselves with the grade furnished, and regulate their firing 
to get the best results with that particular kind of coal. When 
various kinds of coal are being supplied the engines must be 
drafted to successfully burn the poorest grade. 

Prevention of Smoke—Careful firing and co-operation between 
engineer and fireman will prevent practically all smoke. Undue 
use of the blower should be avoided. Smoke-prevention devices 
are not necessary except under special conditions, such as on 
suburban engines, switch engines in terminal territory, etc. 

Prevention of Clinkers.—Prevention of clinkers is best obtained 
by careful preparation of the fire before the trip, and by careful 
firing on the trip. The fire must be clean to start with. Banks 
should not be allowed to form in the fire, and the less the grates 
are shaken the less liability there is of forming clinkers. Hook- 
ing or raking a fire breeds clinkers in it. If clinkers start to 
form in the fire, moderate shaking of the grates with sharp, quick 
jerks has a tendency to break up the clinker formation. 

Prevention of Popping—Careful firing, and co-operation be- 
tween the engineer and fireman, are required to prevent the en- 
gine from popping. With a light train, or on easy parts of a 
run, it is recommended that ten pounds less than the full boiler 
pressure be carried to avoid popping. 

Prevention of Leaky Flues.—Careful firing is the best preventa- 
tive. The fireman should understand the supreme importance of 
keeping a good fire up against the flue-sheet and of firing so care- 
fully that there will be no danger of holes forming in the fire. 
The practice of letting fires die out on side-tracks should be 
discouraged. 

Prevention of Engine Failures.—Have a clean boiler, clean 
flues, and clean fire. Have the engine properly drafted. Pro- 
vide a fair grade of coal, and have the fireman trained to fire it 
according to correct principles. Under these conditions, co- 
operation between the engineer and fireman will prevent a large 
majority of the engine failures due to steam trouble. 


MECHANICAL STOKING. 


Preparation of Coal.—Specially prepared stoker coal, if re- 
quired by the type of stoker in use, should be kept on hand so 
that it can be regularly furnished to engines equipped with 
stokers. This refers to coal broken to the proper size to be 
used by the stoker without crushing on the engine. 

Manipulation of the Stoker.—The report made recommenda- 
tions in connection with some difficulties that had developed in 
the handling of the underfeed type stoker. It was explained, 
however, that changes in the design had remedied the trouble and 
thus this section of the report was not accepted. 

Keeping an Even Fire.—It was recommended that care be 
taken to maintain the adjustment of the stokers. One member 
reported that considerably less experience was required for a 
fireman to keep an even fire with a stoker than with hand firing. 

Hand Firting.—The report made no definite recommendations 
on this point. One of the speakers told of a stoker that had 
been giving 100 per cent. firing for nine months. 


EDUCATION OF FIREMEN. 


Breaking in New Firemen.—A school for new firemen, con- 
dvcted at a central point on each road, through which all men 
west pass before being assigned to regular work, is practicable, 
and the committee expects to see it largely in use in the near 
future. Pending this time it was recommended that new firemen 


he broken in personally by the traveling fireman, if there is such 


a man on the division; or, if not, by the road foreman of engines. 

Traveling Firemen.—The report favored the use of traveling 
firemen who should be provided with counters to check the fuel 
consumption. Several members were opposed to having this 
grade, preferring to use traveling engineers for this purpose, 
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since they could be in full authority while on the locomotive. 
The combination of traveling firemen and traveling engineers 
working together had been most successful on some roads. The 
recommendations of the committee were carried. 

Books and Pamphlets.—The committee recommended the pro- 
gressive examination as a means of promoting study, the firemen 
being given their instruction books with the understanding that 
they will be examined after they have been in the service for a 
certain period. 

Combustion Lectures—The ordinary lectures on fuel economy 
are of value only when they are followed up by road supervision 
and instruction. This conclusion was adopted after some dis- 
cussion. 

Moving Pictures.—The report stated that experience on sev- 
eral roads that have used the moving pictures and other illustra- 
tions on fuel economy has demonstrated this means to be the best 
devised for interesting firemen in this important subject. As- 
tonishing results have been obtained and great interest mani- 
fested. The method is strongly recommended. This was ac- 
cepted. 

Waste of Coal.—Complete instructions to a fireman to prevent 
the waste of coal were included in the report. These included a 
number of features in addition to the direct manipulation of the 
fire itself. These were adopted. 

The last section of the report included a discussion on the 
best methods of obtaining the fireman’s co-operation to prevent 
waste of fuel. These were largely along the line of a proper 
appreciation of his responsibilities and a proper method of in- 
struction at the beginning. 


MODERN LOCOMOTIVE COALING STATION 


A typical coaling station for the southern states would hardly 
fit the conditions of the climate of the northern states and 
Canada, but it is believed that there are certain prevailing and 
dominant factors that will have to be carefully considered for 
almost any local condition, and having this in mind, it would not 
be the thought nor the intention to consider climatic conditions 
as affecting the recommendations. 

Wherever it can be accomplished without too great an expense, 
modern coaling stations should not be located at the large centers 
of population. In fact, it is believed that it will always prove 
economical to locate coaling stations away from terminals a dis- 
tance equal to that which can be covered by one locomotive tank 
supply, and that no engines, except possibly one or two fast pas- 
senger engines, be coaled at the larger terminals. This conclusion 
is reached after carefully considering the delay and cost due to 
stopping passenger trains en route for coaling purposes, and also 
after giving due consideration to the desirability of having all of 
the motive power activities of a division consolidated under one 
general supervision. Like all other rules, this one has its excep- 
tions. It would not be economical to so locate a coaling station, 
where the fuel was being delivered at the terminal in question, 
that it would mean dead haul of loads and empties for double the 
distance between the terminal and the coaling station. Grade 
conditions, density and directions of traffic, junction points and 
location of supply are all additional factors for careful con- 
sideration. 

It is believed that the most elastic temporary or emergency 
coaling plant that can be established is the locomotive crane, and 
this is particularly so where property values are excessively high. 
and where it is desired to store an emergency supply on the 
ground from time to time. In fact, there are some who advocate 
this method of handling locomotive fuel at all points and under 
all conditions. 

Answers to a circular sent to the members indicated a pref- 
erence for the trestle type of station where there is sufficient 
room for the construction of the incline approach, but naturally 
the cost of property in the larger terminals would materially off- 
set any advantage that might be claimed. Some favor this type 
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for large stations, handling 10,000 tons or more per month, and 
where not more than two tracks are to be served. Storage of 
coal with this type, except such as may be provided through the 
medium of the pockets and the road cars, is practically pro- 
hibitory, due to the additional initial cost. 

The balanced bucket mechanical station was recommended in a 
majority of the replies for locations where the space is restricted 
and where two or more tracks are to be served. This type is 
particularly favored for large stations serving 50 or more locomo- 
tives, and, in fact, for any service calling for an issue of 100 or 
more tons of coal daily. As this type calls for the installation of 
considerable machinery, due care should be given its permanent 
location so that it will not be disturbed by future improvements. 

The bucket conveyor type was favored by some for use at the 
larger stations where two or more tracks are to be used. 

A number of members recommended the locomotive crane and 
clam-shell for the smaller stations, and for temporary use where 
the larger plant cannot be permanently located. This type is 
favored as being very flexible in its use in any class of road cars, 
and its adaptability to many purposes at any point on the railroad. 

Wooden structures were favored for small plants and where 
they are isolated from other buildings and where first cost is an 
important element. Steel is recommended in preference to frame 
or concrete where fireproof construction is desirable, and where 
there is any possibility that the tracks may be altered at some 
future time, requiring the moving of the plant. All steel that 
comes in contact with the coal should be protected by concrete. 
Concrete is favored, where the cost is not prohibitive, for use in 
all mechanical plants that are permanently located. 

A combination of frame, steel and reinforced concrete would 
appear to be economical and safe for the trestle type. The trestle 
approach should be of creosoted timbers on concrete piers. 
Framing of supports under bins, hoppers and general structure to 
be of steel. Bins and any other parts coming in contact with the 
coal to be reinforced concrete slabs. The same general method 
of construction could be used for the other types, omitting the 
frame approaches. 

In connection with the pocket capacity recommended for 24 
hours’ service for various numbers of locomotives from 10 to 200 
the replies received were wide enough to cover almost any con- 
dition. The majority favored from 6 to 10 tons capacity to each 
locomotive handled. 

An operator should not be required to look after more than one 
plant, particularly where he is required to secure the coal tickets 
from the enginemen; but it is believed that all of the work of 
hoisting coal should be so arranged that no night work need be 
required. E 

As a general rule the storage of coal is not recommended, ex- 
cept to temporarily and locally overcome local or general failures 
of transportation, or mining, or on account of possible car short- 
age. The general objection was the deterioration of the heat 
values. 

One reply favored storing a supply in summer for winter use 
for the following reasons: To have the equipment which would 
otherwise be in use in company coal service available for revenue 
coal service. It is economical to haul as much as possible in 
warm weather. To give the mine operators every opportunity to 
sell all commercial coal possible at the period when the highest 
prices are obtainable. To increase the operators’ summer orders 
with the result that they can hold their miners through the sum- 
mer, and be ready to put out a large winter tonnage. For 
economy of purchase, as summer storage coal could usually be 
purchased at a lower price than coal purchased under a contract 
with a maximum twice the minimum, and orders even running 
below the minimum in summer. 


The proper elevating capacity per hour for pockets from 50 to 
600 tons capacity appears to be that which will fill the pockets in 
about 5 hours. Replies on this feature varied widely and gave 
recommendations from one to ten hours to fill the pockets. 
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[Replies on the cost of operation and maintenance were quoted 
at some length in the report. They were not, however, in suffi- 
cient number or based on conditions that will permit a general or 
average cost to be obtained. The report to the next convention 
will tabulate this data.—Ed.] 

Eight out of eighteen replies are opposed to any attempts to 
weigh coal to each locomotive, whereas six replies are in favor; 
three qualified replies have been received and are in the affirma- 
tive, if the weighing appliances are practicable and reliable, and 
records are kept and followed with each individual locomotive 
and each individual locomotive engineman. 

It is the general recommendation to arbitrarily proportion any 
and all shrinkage losses to all locomotives in each class of service. 
One member recommends that no adjustment be made and that 
losses be prorated to the various classes of service by the auditor. 

Opinions naturally differ, as much as the character of coal 
varies, but it is agreed that there must be more or less deprecia- 
tion due to the coal passing through the handling plant, which can 
be corrected to a certain extent by breaking the fall through 
deflectors, spirals or by some other mechanical devices. ` 

Considerable difficulty is experienced, due to coal becoming 
separated, lump coal from fine coal, resulting in the coal sticking 
in the pockets, or a poor distribution of coal to locomotives, al- 
though four of the replies would indicate none. Handling coal by 
buckets and belt conveyors appears to present the greatest 
difficulties. . 

It is recommended that the cut-off gates releasing the coal be 
opened full whenever a tank of coal is discharged. If bins and 
pockets are kept full, and coal is dumped directly over the outlets, 
much of the trouble will be obviated. It may sometimes be ad- 
visable to provide additional outlets with aprons to correct the 
matter. 

The locomotive crane equipped with clam shell is not looked 
upon with favor as a competitor of the modern coaling station. 
and its use should be confined to temporary and emergency 
service only. 

Committee—Hiram J. Slifer, chairman; E. A. Averill, E. E. 
Barrett, W. E. Dunham, G. W. Freeland, W. T. Krausch, and 
R. A. Ogle. 


DISCUSSION. 


Breakage of coal in passing through a mechanical coaling sta- 
tion was claimed to be a serious objection to that general type. 
Tests had shown an increase in the proportion of slack from 25 
per cent. to over 60 per cent. after passing through a balanced 
bucket station. The trestle type of station was generally favored 
where there is room for its installation. 

One member would guarantee a saving of 10 per cent. if he 
could have an accurate individual coal record. The Santa Fe is 
using many stations equipped with weighing hoppers with great 
success. 


SCALING OF LOCOMOTIVE BOILERS 


Statistics from the United States government experts on the 
cost of generating horse power in steam boilers show that to 
produce 100 horse power for 3,000 working hours, price of coal at 
$1.50 per ton, and with absolutely clean flues and boiler, would 
cost $1,269.99; with scale 1/16 in. thick, the same length of time, 
would mean $1,459, an increase of 14.88 per cent.; with scale 1% 
in. thick, $2,030, an increase of 59.84 per cent.; with scale Y% in. 


thick, $3,173.50, an increase of 71.14 per cent. 


We would expect a greater comparative increase in cost or heat 
loss resulting from varying thicknesses of scale. Instead, we find 
that with the 700 per cent. increase of the scale (from 1/16 in.) 
we have a 71 per cent. increase in cost only. 

Dr. Joseph G. Rodgers has placed the conductivity of iron to 
that of boiler scale as 1 to 37.5. If this is so, and scale perfectly 
tight, the thickness of a boiler tube being 14 in., from the above 
figures it would cost approximately $47,625 to generate the 100 
horse power through the tubes, instead of $1,649. Through the 


firebox, the plates and scale each being 14 in. thick, would cost the 
same, instead of $3,173.50, as shown above. 

While this is but a rough comparison the differences are start- 
ling enough to cause a question. 

The amount of data available on the scale question is small 
indeed. In endeavoring to collect this important information it 
was found that railroads had nothing to offer. This indicates 
either that railroads are negligent or that the bugbear of scale, 
in some minds at least, is to a certain extent, imaginary. 

It should not be understood that the committee believes no ill 
effects result from scale. There can be no doubt of a loss of heat. 
It, however, believes such loss is overestimated. 

Say that a new engine goes on a run of 130 miles and consumes 
12 tons of coal. If, after several months have elapsed and a scale 
1/16 in. has formed, according to the above data, it would require 
13.8 tons to do the same work; or if a 14 in. scale has formed it 
would require 19.2 tons. We do not know of any case where this 
difference in coal consumption has occurred, but % in. boiler 
scale is common. 

On account of the more general introduction of water tubes, it 
seems advisable at this time to call attention to the necessity for 
great care and that most rigid inspection to be given them. Con- 
venient and accessible plugs should be supplied. Some competent 
employee should inspect these tubes after the boiler is washed, 
and before any of the plugs have been replaced. Inasmuch as 
these tubes are located in the hottest part of the firebox and the 
generation of steam is consequently rapid, failure of a badly 
scaled tube may be expected. . 

It is believed that the present arch tube is of a diameter too 
small to adequately take care of the steam generated therein, and 
it is recommended that the size be increased to an internal diam- 
eter of at least 34% in. This will mean a heavier tube and one 
stronger on account of the less ratio between diameter and length. 

Careless boiler washing has considerable to ‘do with a locomo- 
tive’s performance. Some steps should be taken to provide a 
better class of labor for this work. The money usually paid is 
such that it is not attractive. On many roads it will be found 
that the boiler washer fails to remove all the plugs. Each plug 
should be removed and after the washing is completed, the boiler 
should be carefully candled by an inspector. 

This first step in the fight against scale can-easily be taken by 
everyone. Scale forming ingredients can be removed from water. 
The ideal way is to treat the water in settling tanks so that it is 
commercially pure before its entrance into the boiler. This is 
expensive and in order to avoid the required outlay some roads 
use soda ash, the fireman throwing a predetermined amount into 
the tank each time water is taken. This is improper because the 
compound is sometimes added to a water already containing an 
excessive amount of the same ingredient and which is causing 
trouble from foaming. Too much or too little may be added, 
therefore each treatment should be chemically correct and the 
hit-or-miss method avoided wherever possible. 

We are strongly of the opinion that pure amorphous graphite 
will be of material benefit to any boiler. It is purely mechani- 
cal in its action, will readily adhere to plates and tubes, and being 
adhered will prevent anything further sticking thereto. It has a 
tendency to act upon scale, already formed, by penetrating into 
the cracks and even into the scale itself. It will render such scale 
softer and will eventually cause it to fall away from the surfaces. 

Committee—J. S. Sheafe, chairman; F. W. Foltz, F. A. More- 
land, Harry Bentley, and W. T. Ray. 

A supplement to the report gave an outline of the work soon 
to be undertaken by Henry Kretsinger, U. S. Bureau of Mines, 
in connection with experiments on the transmission of heat into 
steam boilers. This work will likely be the first extremely ac- 
curate testing done under such conditions as to permit accurate 
and indubitable determination of the harmful effects of scale 
and soot. 

These investigations will consist of a large number of tests 
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made on specially designed horizontal multi-tubular boilers. 
The object of the investigations will be to study the laws gov- 
crning heat transmission primarily, and to gather any incidental 
data as to the effect of scale and soot accurately. The first set 
of several hundred tests will be made with four horizontal multi- 
tubular boilers having lengths of five, ten, fifteen and twenty feet 
each. Each boiler will be equipped with several sizes of tubes 
successively ranging from three-quarters of an inch to four inches 
in internal diameter. Each of these boilers will be fed with gas 
heated by burning natural gas or petroleum, to various tem- 
peratures ranging from 1,000 to 2,250 degrees, in steps of 250 
degrees Fahrenheit. It is planned at present to investigate the 
following factors: The effect of velocity of gas through tubes; 
the effect of initial temperature of gas; the effect of the steam 
pressure in the boiler; the effect of the different diameters of 
tubes; the effect of the different lengths of tubes; the effect of 
conductivity of the tube metal (both iron and copper tubes will 
be used at different times) ; the effect of scale on the water side 
of the tubes, and the effect of a coating of soot on the gas side 
of the tubes. 

Drawings were included showing the arrangement of the 
apparatus to be used in these tests. 


DISCUSSION. 


It appeared that a decided loss of fuel could be attributed to 
boiler scale, and that there seemed to be little difference noticed 
in this respect with variation in the character of the deposit. 
Boiler compounds and graphite were reported to be successful 
in removing it, but care must be used in the use of the former, 
as cases of pitting had resulted from excessive amounts. The 
deposit of soot on the inside of the firebox and tubes was be- 
lieved by some of the speakers to be of more harm than the 
scale. Where compounds or soda ash are used in comparatively 
large quantities, frequent blowing-down periods of short dura- 
tion are good practice. Cases were reported where the blow-off 
cocks were opened from 3 to 5 seconds in every 1 to 3 miles. 
Larger arch tubes were favored by several of the speakers. 


OTHER BUSINESS 


Self-Propelled Cars.—An extensive report on this subject was 
presented and will be found in abstract in the Car Department 
section of this issue. 

Election of Officers—The following officers were elected for 
the ensuing year: President, R. Collett, superintendent locomo- 
tive fuel service, St. Louis & San Francisco; vice-presidents, D. B. 
Sebastian, fuel agent, Chicago, Rock Island & Pacific, and D. C. 
Buell, chief of the educational bureau, Union Pacific. Executive 
members for two years: B. P. Phillippe, coal agent, Pennsylvania 
Railroad; C. F. Ludington, chief fuel supervisor, Atchison, To- 
peka & Santa Fe; J. S. Sheafe, engineer of tests, Illinois Cen- 
tral, and F. F. Gaines, superintendent of motive power, Central 
of Georgia. For one year: E. McAuliffe, general coal agent, St. 
Louis & San Francisco, and W. H. Averell, superintendent, Staten 
Island Lines, Baltimore & Ohio. 


Tue SLiPPING oF BELTS.—Driving belts, states a contemporary, 
often undergo improper treatment. If they fail in their work 
by slipping over the pulley without driving it, what is usually 
resorted to is rosin, which is a good help for the time being but 
is sure to spoil the belt by making it rough and brittle. In a 
dusty room an emery like mixture is formed by the dust and 
the rosin which rubs away the belt—The Engineer. 


TURNING Driving Box Brasses ON A BorinG MiLL.—At the 
Norfolk & Western roundhouse at West Roanoke, Va., a boring 
mill is used for turning the box fit on driving box brasses. 
The brass is held in place by a semi-circular cast iron plate 
placed on top of it and held by a bolt and nut. By using the 
boring mill a brass may be quite readily set up and turned 
complete in the time which it would take to set it up in a lathe. 


RAILWAY STOREKEEPERS ASSOCIATION 


Abstracts of the Papers and Outlines of the 
Discussions at the Tenth Annual Convention. 


About 275 members registered at the tenth annual convention the description of the material on the stock lists insures the 


of the Railway Storekeepers’ Association at the Hotel Sherman, 
Chicago, May 19-21. After prayer by Rev. William E. Barton, 
of Oak Park, President J. R. Mulroy, general storekeeper of the 
Pullman Company, called on E. Chamberlain, manager equipment 
clearing house, New York Central Lines, to address the meet- 
ing. Mr. Chamberlain drew attention to the growing importance 
of the storekeeper’s position. 

President Mulroy, in his address, drew attention to the past 
work of the association, stating that it had been of great benefit 
in raising the standard of the whole purchasing and supply de- 
partment. He complimented the membership committee on its 
work, which had resulted in an increase of about 150 in the 
membership during the year. 

G. G. Yeomans was called on to speak and presented some 
striking statistics on the value of the material held in stock 
on the railways. He urged the members to follow closely the 
recommendations of the association. If they did not agree with 
them, the floor of the convention is the place to voice their 
objections. 

The secretary-treasurer's report showed that the membership 
was 744. The balance in the treasury is $886.81. 

The committee on piece-work reported that its investigation in- 
dicated the piece-work system to be the best and most efficient 
wherever the conditions permitted its use. One of the members 
in charge of a large creosoting plant stated that 90 per cent. of 
his force worked on piece-work, with a decrease of 25 to 40 
per cent. in the operating cost. The men get high wages and 
he considers the highest paid man the cheapest for the company. 


INACTIVE AND OBSOLETE STOCKS 
BY E. J. ROTH, C. B. 4 Q. 


All obsolete stocks are inactive, but of course all inactive 
stocks are not composed entirely of obsolete material. If they 
were, the proposition would be comparatively simple. It should 
pass without question that the thing to do with obsolete material 
is to scrap it and utilize the scrap to the best possible advantage. 
The loss due to the difference between the value of the scrap 
material and the manufactured product in many cases is small. 
Obsolete forgings can usually be worked over in a blacksmith 
shop into standard articles with a slight loss. The value of 
scrap brass is not much less than that of the manufactured prod- 
uct. The loss is greater, of course, in case of iron and steel 
castings and other similar articles, but even then there is noth- 
ing to be gained in carrying year after year as an asset, with re- 
sultant handling, interest charges, taxation, etc., material which 
cannot be used and which has a real and intrinsic value only as 
scrap. 

In our experience the most effective remedies for reducing 
inactive stocks in storehouses and material yards have been: 

First—Maintain stock books at all points where material is 
carried, whether this is directly in charge of a representative 
of the store department or of some other department. 

Second—List all material of all kinds in the stock book. 

Third—Carefully check the stock book to determine material 
that is surplus. 

Fourth—Send with orders from division or district stores to 
the general storekeeper stock books or their copies and stock 
lists. Stock lists with a description of the material printed on 
them, containing information as to material on hand, due, or- 
dered current year, ordered past year and surplus, if any, have 
seemed the better practice. This leaves the stock book in the 
hands of the stock man where it belongs, and the printing of 
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material being listed on all reports to the general storekeeper 
in the same order and facilitates checking them with the orders. 
in the general storekeeper's office. One of the other large rail- 
roads in the middle west is putting into effect a plan which 
appears very efficient and economical. Their storekeeper's stock 
book is printed in duplicate, two sheets being placed together, 
which are exactly alike except that the bottom sheet has per- 
forations separating the entries for each month. A carbon sheet 
is placed between the sheets when stock is taken and after all the 
information has been filled in, the carbon copy is torn off at 
the perforations. These carbon copies for material in each classi- 
fication are sent to the office of the general storekeeper where 
they are pasted in a printed stock book, a duplicate of the one 
which the storekeepers have. The slips from each store are 
identified by classification and page number and placed in the 
general storekeeper’s stock book next to corresponding slips from 
other stores opposite the items they cover. This gives the gen- 
eral storekeeper a complete stock book for the entire line with 
very little if any additional work. 

Fifth—When making orders the storekeeper should consult 
frequently and freely with responsible officers in the departments 
using the material ordered for stock as well as for special work. 

Sixth—Assemble surplus material as far as practical at the 
general or distributing store, where it is readily available for 
use at any point where needed, storing it with other material 
of similar kind so that it will be constantly before the stock man 
and may be used by him at every opportunity in filling orders— 
frequently by substitution, this always with the consent of the 
party ordering. 

Seventh—Where surplus material is of such a character or 
conditions are such that it would entail unnecessary expense to 
move this to the general or distributing store, a special report 
to the general storekeeper or the general or distributing store of 
all such material with complete descriptions, etc., should be made. 

Eighth—Advertise surplus material among the departments 
which might be able to use it. On this I wish to lay particular 
stress. We have found that with the knowledge which they get, 
from the periodical reports we make them, of engines, pumps, 
boilers, large pipe, second hand lumber, brick, track material, etc., 
etc., on hand, the engineering, operating, mechanical and bridge 
and building departments are frequently able to arrange their 
plans for work to use such material instead of purchasing new. 
The storekeeper must have a knowledge of the purpose for which 
such material was originally purchased or can best be used and 
bend his energies in directing toward it the attention of the men 
who order material for this particular kind of work. 

Ninth—A surplus committee composed of practical men from 
the mechanical, engineering and store departments, periodically 
visits each storehouse and material yard, going over the stock in 
detail with the storekeeper and his stockmen, considering all 
surplus material of all kinds whether obsolete or not and author- 
izing scrapping of obsolete material or surplus material where, 
upon thorough investigation, this is found advisable. Where the 
character of the material is such that the difference between the 
value of scrap and the manufactured product is small, it is fre- 
quently found advisable to scrap material of which there is so 
large a surplus that there is no chance of it being used within 
a reasonable time. 

Local representatives of the departments who use the material 
of the class being considered assist the surplus committee in its 
deliberations. These local men are usually foremen, who by 
their work with the committee, become more familiar with the 
storekeeper's stock than they otherwise would and are fre- 


298 RAILWAY 


quently able to arrange for substitution and use up surplus 
material which would otherwise remain on hand indefinitely. 

Possibly the most important feature of our present plan is 
that of working closely with the departments who use the ma- 
terial. This accounts for a great deal of what success we have 
had. The storekeeper who can keep closely enough informed 
as to market conditions affecting time of delivery of material, 
and so gage his estimates of future requirements that he will 
not order and receive more material than he actually requires, 
will not have to worry much about inactive stocks. 


BY H. A. ANDERSON, PENNSYLVANIA. 


In determining what amounts shall be reported as surplus, 
care must be exercised to consider the issues of preceding 
months, and in the case of “seasonal” material, to issues dur- 
ing a corresponding period of the previous season. In ad- 
dition, it is also essential that consideration be given the amount 
of stock permitted to be carried on hand, and the length of 
time required in which to replenish the stock by requisitions 
on manufacturers. After deciding on surplus items, a list 
should be prepared and forwarded to the officer responsible, 
for the transfer of such material. This list should include, for 
each item reported, the quantity to be disposed of, complete 
description with pattern and tracing numbers and the unit 
price. In fact, on this list the information should be in the 
order, and as complete as would be required in the making of a 
requisition for the same item. The list should be checked by 
the purchasing agent, or general storekeeper, with all requi- 
sitions calling for the purchase of material. 

These reports should also show the number of months each 
item has been so reported. This information would be the 
means for a ready reference to material that should receive 
special attention. For any material appearing on this list con- 
tinuously for a period of twelve months, there would seem to be 
little need. While exceptions to this general rule would be 
noted, at the expiration of the twelve months’ period each item 
so appearing should be separately considered, to determine the 
advisability of continuing to show it available for transfer or 
making final disposition of it. = 

Inactive and obsolete material is that for which there is no 
further demand. Its accumulation has been brought about 
chiefly through the release of equipment, changes in design and 
standards and to reclaiming from the scrap of items without 
regard to requirements. There is little that can be done in the 
case of this material, lacking authority or ability to disburse the 
old standards, until exhaustion of the stock, but to consign it 
to the scrap pile. The proper course would be to make dis- 
position immediately upon the appearance of the inactive items. 
It has been found, however, that the mechanical and roadway 
departments are loath to take what they term hasty action in 
these cases, with the result that material is often continued in 
stock for an indefinite period. 

Having considered the disposition of an item after being re- 
ported as surplus for twelve months, and deciding to prolong 
its existence, except where, during such period, there may have 
been call for the article, it is thought that such item should be 
discontinued on the surplus list and included on the list of in- 
active and obsolete material. This inactive list should contain 
the same information as the surplus list, except that the entire 
stock, as a rule, should be shown. It should be necessary that 
its listing among the inactive items be continued only three or 
four months before again being considered for final disposition. 
This last attention should be given jointly by the representatives 
of the operating and stores departments, and, lacking visible 
use for the material, it should be scrapped and the difference 
between the carrying and scrap values debited to the expense 
account to which the material would have been charged, had 
it been actually used. In so disposing of either surplus or in- 
active material, particularly on the larger systems, it is likely 
that a small quantity of more or less serviceable material will 
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be scrapped, but it is inconceivable that such seeming waste 
can total in money value the expense incurred by perpetuating 
the material in stock, considering the interest on investment 
and the clerical labor involved in handling and in monthly ac- 
counting for and reporting such items. 

In connection with the lists which have been mentioned, it 
would be well to state that these would seem hardly necessary 
when the railroad is operating under the general storehouse 
plan. To such storehouses, we presume, would naturally be 
shipped all surplus and inactive material and the final disposi- 
tion of it would be decided there. On a road which has no 
general storehouse these lists are essential, and we endeavor to 
scrap the material at the carrying point, except in the case of 
small outlying points, where knowledge of system requirements 
is, as a rule, very meager, in which case it seems well to have it 
returned to the distributing storehouse. 

The question of endeavoring to dispose of material to the 
manufacturers from whom it was originally purchased has re- 
ceived careful attention, but the results in such cases have been 
so doubtful, considering the expense of packing and shipping. as 
to indicate that the interests of the railroad can best he served 
by handling the material as indicated above. 


BY W. D. STOKES, ILLINOIS CENTRAL. 


The first consideration would seem to be the establishment of 
some tangible system of interchange between stores, and in order 
to accomplish this result it is obvious that a knowledge must be 
had by all interested of the location and amount available. For 
the sake of rapid consummation, it has been the practice, to 
some extent, to make up at each division store, periodically, an 
itemized list of all surplus articles, sending one copy to each of 
the other stores and to the general store. From this, in lieu of 
ordering on the general store, requisitions are made between 
stores and prompt action obtained. In the event that requisitions 
for material of this nature are for amounts in excess of the sur- 
plus, and from more than one storekeeper, it is important that 
the ordering storekeeper be promptly notified in order that he 
may make such other arrangements as may be necessary. Where 
traveling storekeepers, inspectors of stores or other representa- 
tives of the department, in constant touch with local condi- 
tions, are employed, it is possible to make extensive transfers to 
advantage, and in this manner minimize the detail materially. 

Another plan, apparently ideal for medium sized roads, is to so 
arrange requisition forms as to show, in addition to amounts on 
hand, due and ordered, the average monthly consumption and 
from these the general storekeeper issues what may be termed a 
general store back-order on division stores. to serve in lieu of 
orders on the purchasing agent. It would probably add to its 
efficiency to require stock books to be forwarded with the requis- 
itions, partially as a check, but largely with a view toward having 
all amounts in surplus designated in the ordered column in red 
figures, as in this manner an idea ‘could be obtained of all 
surplus, irrespective of whether appearing on the requisition 
or not. 

An elaboration of the foregoing and possibly the most efficient 
of any, contemplates all items printed in stock books in order to 
insure uniformity of order and to have a surplus stock list print- 
ed in the same order, arranged to show the amount of surplus 
of all items, together with the average monthly consumptions 
and the amount on hand. This gives the general storekeeper an 
opportunity to size up the situation. 

Semi-monthly lists of hard stock, material on hand for work 
deferred, and the principal items of heavy character on hand, 
will, if furnished the general storekeeper, oft-times result in 
movement, in lieu of purchases. 

Whatever the method of imparting the information or of work- 
ing out the details of this proposition, one thing is absolutely 
imperative, viz.: correct information regarding the amounts on 
hand and due, as without this precaution no hope can be enter- 
tained of intelligently coping with the situation. 
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Disposition of obsolete material, not contemplated in the fore- 
going, presents a less complicated problem and is dependent 
largely on decision, location and amount. By decision is meant 
the passing by competent operating authority on the items set 
aside or relieved. It is plainly the duty of the storekeeper to 
institute an insistent campaign looking toward the desired end, 
and thereafter the question is simply one of convenience of move- 
ment, as having been classified as other than obsolete it no 
longer can be considered in that light and must be dealt with as 
hard or slow moving stock. 


BY H. STEPHENS, L. S. & M. S 


Mr. Stephens confined his remarks principally to the design 
and use of maintenance of way department material, and made 
some suggestions on the best way of handling it through the 
storehouse. 


DISCUSSION. 


A number of members spoke favoring, in a general way, the 
methods advocated by the authors of the papers. The forming 
of a committee to make recommendations on the disposition of 
inactive and obsolete stock was reported as being successful. In 
one case at least, including the chief draftsman on this commit- 
tee had been an important factor in its success. Local foremen 
are generally called into consultation with the committee as it 
travels over the road. 


EFFECT OF SPECIFICATIONS AND TESTING OF MA- 
TERIAL ON THE STOREKEEPERS’ STOCK 


BY W. DAVIDSON, ILLINOIS CENTRAL. 


Ordering material by specifications will help a storekeeper's 
stock because the company will get full value for every dollar 
spent. Purchasing first class material will also bring about a 
saving in other ways than affecting the stock of the storekeeper. 
There is more to storekeeping than trying to reduce stock. It is 
expensive to apply inferior material to equipment. If a company 
buys material by specifications, in time it will reduce stock, as 
good material lasts longer and gives better results. The pur- 
chases will not be so heavy and when purchases are reduced, the 
stock will naturally show a decrease. 

It is not necessary to make up specifications for all material, 
but only for such items as lumber, axles, wheels, tires, engine and 
staybolt iron; common, round and flat iron; brass, malleable, 
grey and steel castings; rubber goods; firebox, boiler and tank 
steel; paints, oils, frogs, switches, etc. All of the above ma- 
terial should be inspected at the point of shipment where prac- 
tical and if not, the requisition should specify “To be inspected 
at destination.” The manufacturer knowing that the material is 
going to be inspected and must be in accordance with specifica- 
tions, will undoubtedly see that it meets the requirements. You 
can readily see that the company using this method of ordering 
material has an advantage over companies ordering material 
other than by specifications. 

Material not ordered by specifications should be watched by 
the storekeeper and the department using it should report any 
inferior articles received. This would keep a check on the en- 
gineer of tests or inspector, or whomsoever the company has to 
inspect the material. The inspector should be required to go 
over the storekeeper’s stock on hand with a view of catching ma- 
terial furnished that is inferior, reporting such articles to the 
storekeeper, so that he can return them to manufacturers. Or- 
dering material by specifications saves considerable correspon- 
dence and relieves the storekeeper and purchasing agent of any 
criticism. | 

BY J. S. SHEAFE, ILLINOIS CENTRAL, 


The test department should be separated from the purchasing 
and store departments. As the mechanical department uses the 
bulk of the stock carried, it 1s perhaps better for the inspection 
to come directly under such jurisdiction. Railroads ‘for many 
years operated with material purchased without specifications 


AGE GAZETTE, MECHANICAL EDITION. 


299 


and with more or less indifferent inspection. The same could be 
done today, but the loss to a company would, without doubt, be 
more than enough to pay for the support of a testing department. 

There are so many specifications now in existence that any 
road may have a complete set by merely copying what has al- 
ready been printed. It is advisable, however, for each to make 
its own and to put in, whenever possible, something which will 
prevent the substitution of poorer material. 

On the Illinois Central a specification is blocked out and sev- 
eral copies are sent to the purchasing agent, who submits one to 
each manufacturer for his criticism. It will always be found 
that this criticism is forthcoming and from the whole it is pos- 
sible to fix the high limits of requirements to each of which two 
or three companies have agreed. If necessary, a revision can be 
made and again submitted. When finally in shape they are ap- 
proved and printed and purchases are made -to the standard re- 
quirements. 

A specification should be more than a stereotyped form. It 
should be as strict as possible but with due regard to commercial 
practice. 

The testing of material is simply the following out of care- 
fully predetermined methods, together with a little judgment 
or common sense. The arbitrary rejection of a large quantity 
of material on a technicality should be frowned on, unless it is 
repeatedly evident that the manufacturer shows no disposition 
to improve his product, not to the grade the inspector may con- 
sider proper, but to that which the better class of his competitors 
maintain. 

Although all chemical laboratory, and some physical laboratory 
work is more or less technical, yet the constant effort should be 
towards practical simplicity. Chemical laboratory results are of 
secondary importance, in many materials tested, to a practical 
performance or comparison. They are valuable more as a check 
or as a prophecy as to what the material will or will not ac- 
complish in service. Methods of testing should be towards com- 
parative results. While this is a slow process it is educational. 
As for the effect on stock of material inspection there is no rea- 
son for the store department to suffer any inconvenience in 
normal times. 


BY F. H. HANSON, L. S. & M. S. 


There are three predominating methods used in the purchase 
of material. 

Some purchasers adopt the method of purchasing from the 
lowest bidder in the open market, entirely disregarding the mat- 
ter of specifications as well as that of tests. Invariably this 
method involves great sacrifice of quality, which in itself repre- 
sents loss in so far as the service obtained from the material 
is concerned, not considering the likelihood of accidents due to 
the existence of defects not detectable, except by test. This 
method has proved to be extravagant. While the first cost ap- 
parently is low, the subsequent outlay often totals to many times 
that paid for first class material and its resultant satisfactory 
service. 

As an example; one gallon of pure No. 1 lard oil costs 46 cents, 
whereas a gallon of adulterated lard oil costs 40 cents. The 
adulterated product often consists of one-half pure No. 1 lard 
oil, costing 23 cents, and one-half gallon of refined petroleum at 
7 cents, making the total cost of the adulterated oil 30 cents, or 
a loss of 10 cents to the purchaser, who thinks he is saving 6 
cents on the first cost. The fact remains undisputed that the 
purchaser who does not inspect or test material bought in the 
open market very often receives material that has been rejected 
by the purchaser who does inspect or test, or who has his ma- 
terial furnished to specifications. Several months ago the writer 
observed a case in which a large number of castings were re- 
jected by a railroad company's inspector, and the following day 
the same lot of castings was shipped to another railroad where 
no inspection was made. These, and innumerable other cases 
that might be cited, show the absolute necessity of furnishing 
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specifications; also, the testing and inspecting of the material. 

The second method is that of purchasing only a few brands 
of material, of long established excellence and reliability. This 
method, while it is reasonably safe and invariably insures the 
purchase of good material, is frequently found to be expensive, 
for while the product might be first class, its cost is greatly in 
excess of that of material of less popularity, but which might 
withstand the necessary tests admirably. 

The third method is the practice of purchasing on the basis of 
specifications and the testing and inspecting of all material. The 
specifications are merely definite statements concerning the kind 
and quality of material desired. This plan places all bidders on 
a fair and equal basis, and at the same time protects the manu- 
facturer against unfair, discriminative and unwarranted com- 
plaints. He knows what is wanted and the specifications show 
him what will be accepted. This method of purchasing material 
is now so generally known and practiced that no supporting ar- 
gument is necessary in its behalf. The only discussion pertinent 
to this plan is that treating of the extent to which the system 
should be carried, and of the details to be employed in its use. 

While it is true that material should be of the proper quality 
at all times, yet the fact remains that certain definite tests and 
inspections might not always be necessary. Obviously, certain 
material on which depends the safety of the public and employ- 
ees, should be regularly and thoroughly examined; likewise ma- 
terial especially liable to physical imperfections or subject to 
willful adulteration. Conditions, however, must be the govern- 
ing factor, as at times certain material may demand extremely 
careful examination of each piece, while later conditions govern- 
ing the manufacture and sale of a certain product might be im- 
proved so markedly as to render this rigid examination unneces- 
sary. On the other hand, the opposite extreme might be true. 
Material at one time so reliable as to require but little inspection 
may, by reason of increasing scarcity of that particular com- 
modity, price-cutting, or for other reasons, become adulterated, 
or embody other physical imperfections, and thus demand the 
most scrupulous inspection and test. 

If material be inspected and tested at destination, then the pur- 
chaser must provide the necessary facilities for properly doing 
the work. On all large roads a laboratory is indispensable, and 
testing machines of the proper type are essential to the study of 
the material in service. Roads of medium proportions are but 
moderately equipped in this respect. 

The question of cost, as in any other operation, should be 
given due consideration, and if the work be systematized, inspec- 
tion on arrival will involve very little additional labor in the way 
of handling the material, as this is done while the material is 
being unloaded. If laboratory tests are to be made, the material 
should be so stocked as to preserve its identity, if this be neces- 
sary in connection with the contemplated tests. Often, however, 
all desired tests can be completed within a day, in which case 
the material might be left in the car until tests are completed. 
This practice is but seldom desirable as rejections occur so 
rarely that the item of cost incurred in reloading material is a 
factor so small as to be almost insignificant. If, on the other 
hand, conditions so shape themselves that rejections become fre- 
quent, the purchasing agent invariably withholds orders from the 
manufacturer furnishing unsatisfactory material and places them 
with concerns who will deliver the goods. 

Careful consideration of all phases of the question of inspec- 
tion, as it relates to cost, discloses the fact that inspection at 
the point of manufacture is from two to five times greater than 
inspection at destination, and this applies to nearly all classes 
of material. 

An inspector at the purchaser’s shops or storehouse is kept 
busy continually while on duty, whereas from actual experience 
we find that an inspector at the mill is busy not more than 50 
per cent. of his time on duty. Coupled to this “dead-time” loss 
is that of the usual traveling and personal expenses of such in- 
spector, amounting to from 75 per cent. to 100 per cent. of his 
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salary. Further than this, the inspector at the mill is alone and 
must be fully conversant with and experienced in every branch 
of the work he touches; he must meet the manufacturer’s repre- 
sentatives (each expert in his particular line), and only a thor- 
oughly competent man will be satisfactory. On the other hand, 
an inspector working in the purchaser's shops is constantly in 
touch with his superior officer, and, therefore, may be a less 
experienced and a cheaper employee. 

The decision regarding “where to inspect,” naturally, must be 
governed solely by the character of the material to be inspected. 
Heavy material that may be readily identified, may advantage- 
ously be inspected at the mill. For instance, car wheels have in- 
dividual numbers cast on them, and the receiving storekeeper, 
by such numbers, can readily identify them as being the wheels 
inspected and accepted. Likewise, boiler plate, axles, steel cast- 
ings, and other similar material may easily be stamped with the 
inspector’s special mark, thus indicating acceptance. This scheme 
of marking, however, is not practicable in the case of small ar- 
ticles, such as rivets, bars of merchant iron, etc. Also, it is im- 
practicable to make analyses outside of the laboratory, conse- 
quently it is desirable to inspect on arrival certain materials, such 
as oils, paints, pig and ingot metals, alloys and similar material 
that is tested chemically. 

The railroads as a whole are beginning to realize the necessity 
of more uniformity in the drafting of specifications covering ma- 
terial and a considerable saving is sure to result. Recently the 
Master Car Builders’ Association took steps to bring about a 
more logical arrangement in the matter of specifications, and a 
revision of its standards and specifications. Other organiza- 
tions have taken similar action with this end in view, and an 
effort is being made to combine the railroads under one head as 
regards the inspection of various classes of material. In many 
ways the drift of present-day thought toward uniformity in this 
respect is apparent. 

Heretofore the value of specifications has not been generally 
realized, but the time has come when a grand awakening to their 
value is in sight. More extensive use of specifications, more 
adequate and capable inspections and tests, and a building up of 
mechanical engineering forces are recommended, in order that 
railroads may avail themselves of the advantages thus offered, 
and protect themselves against the perils of using imperfect ma- 
terial, and at the same time form a basis of acceptance or 
rejection. 

DISCUSSION. 


Inspectors at outside points or an outside bureau of inspectors 
had been found to be very satisfactory in many instances. The 
New York Central Lines are considering the forming of a 
bureau of their own to be located at the principal points of 
supply to do inspecting for all its lines and also for other roads, 
if desired. 

There was considerable discussion on the proper position of 
the engineer of tests in the organization. Some speakers be- 
lieved that this officer should not report to the superintendent of 
motive power, others favored having him report to the store- 
keeper. A difference of opinion developed as to the proportion 
of the test department work that originated with or was re- 
turned to the mechanical department. 


HANDLING OF ICE 

Several papers were presented on the “Proper Method of 
Storage, Dishursement, Shrinkage and General Handling of Ice 
on Railroads.” The statement was made in one of these that 
service buildings should be constructed to prevent shrinkage and 
should be sanitary. Two wheel sanitary cars, painted white, hav- 
ing tight covers, should be provided to handle ice from the serv- 
ice building to the trains. Refrigerator and cream cars should 
have the doors guarded with canvas curtains when working the 
car. Cold cars should be kept in continuous service and the use 
of warm cars prevented as much as possible. Ice for office use 
should be clean and handled promptly from the storage to the 
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cooler. The ice should not come in contact with the water, but 
be put in a separate container and the container put in the water. 

In the discussion E. J. Roth, Chicago, Burlington € Quincy, 
reported that a yearly saving of $50,000 had been made in the 
handling of ice on that railway since it had been in the store- 
keepers’ department. 


EFFECT OF STORES DEPARTMENT ON OPERATING 
COST 


BY N. M. RICE, A. T. £ S. F. 


. 


The effect of a well-organized store department on the oper- 
ating cost of a railroad is far-reaching. In their organization 
the Santa Fe purchasing and stores departments are somewhat 
different from those of other railroads, in that the head of each 
reports to the same vice-president, and while to a certain ex- 
tent each is a separate department in itself, yet at the same 
time the two departments work in accord; consequently the as- 
sistance given by either department to the other brings advan- 
tageous results not obtainable otherwise. l 

Primarily, purchases made of railroad material and supplies, 
governed by quality and controlled by competitive bids, as well 
as those items bought under contract, assist very materially in 
laying the foundation of an economic effect on the operating 
cost; however, should the effort stop here the surplus and con- 
sequent waste thereafter to be encountered would destroy en- 
tirely the results thus far obtained. 

It is well known that a railroad operating under most favor- 
able circumstances, in so far as management is concerned, will 
suffer, from a monetary standpoint, from gross errors made in 
over-estimates of material required in construction of renewals. 
Then again there is an expensive outlay to meet the demands of 
new conditions. To reduce the expensive effect of conditions 
such as these, the store department must keep in touch with the 
situation and handle through its channels the surplus and out of 
date material, giving credit to operating accounts, and then by 
application, by substitution, wherever possible, prevent expendi- 
tures proved unnecessary by the acceptance of the substitute. 
The sources from which reclaims can be made are numerous and 
embrace items ranging from large and expensive bridge timbers 
left on the right of way at some bridge to serviceable second- 
hand track spikes found in the scrap yard, and which when re- 
turned to the stock of the store department and the proper op- 
erating account receives credit therefor has its effect on reducing 
operating expenses. 

In a great many cases even where full care and caution are 
used by the heads of the different branches of the operating or 
constructing department, in figuring estimates and in placing re- 
quisitions for material required for some specific work, changes 
made after the material is on the ground and charged to that 
particular work, will oftentimes result in several dollars’ worth 
of material being left unused, which if not taken up and turned 
back to store stock for credit and used elsewhere, will necessarily 
stand charged to the work for which it was originally ordered, 
and even though at that particular time it is the intention, at 
some future date, to use this material in connection with similar 
work at some other point, the probabilities are when that time 
arrives, if ever, it will be found that deterioration will prevent, 
thus necessitating another supply of material and its consequent 
additional charge. Conditions, however, on the Santa Fe, under 
which the store department endeavors to make its system effec- 
tive, practically demand the prompt return of this material to its 
jurisdiction, and there have been years when the value of ma- 
terial returned to stock, on the entire Santa Fe system, amounted 
to over $2,250,000, or approximately 6 per cent. of the issues. In 
these figures, however, are included approximately $420,000 
worth of serviceable material reclaimed from scrap. 

The mechanical working stock at terminals and shops embraces 
exactly the same.features as the line stock, only it is conducted 
on a larger scale and carries with it the additional advantage of 
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being located in close proximity to the work for which it is re- 
quired, thus dispensing with the necessity of mechanical depart- 
ment employees making long trips for material and thus secur- 
ing their greater application to the work. This principle of han- 
dling is in universal practice on practically each and every item 
of material, the objective point being to prevent charges for ma- 
terial until actually required. 

With the practice of issuing supplies and stationery from sup- 
ply cars, which run monthly, the requisitions are made for thirty 
day needs only, instead of considering it necessary to carry on 
hand an extra 30 or 60 days stock for emergency, thus reducing 
charges to this class of operation, monthly, to a minimum. 

One of the many economic effects on operation can be procured 
in systematizing the storing and distributing of oil. In the first 
place the cost of the oil is placed at the minimum, when proper 
storage has been provided therefor, by purchasing for delivery in 
tank cars. The use of steel tanks for storage and self-registering 
pumps for delivery eliminates the inevitable attendant loss, not 
including increase in purchase price, when bought in barrels and 
issued therefrom through faucets. Practical tests by competent 
engineers show losses, in the barrel and faucet method of han- 
dling, of from 5 to 25 per cent. on lubricating oils and on volatile 
oils the loss is much greater. 

Another source from which the store department can always 
draw means with which to affect operation is the scrap yard. 
Each and every ton of scrap picked up on the right of way or 
at terminals and sent in to the central scrap yard is just that 
much reduction in charges to operating accounts, and the more 
care and diligence that are employed in sorting the scrap and 
in the reclaiming of serviceable material, just that much more 
benefit will accrue. Brass, of course, is the one item of scrap, 
which on account of its value, stands out clear and distinct as 
requiring more care, more diligence in following up, than any 
other single item. Monthly comparisons of receipts of scrap 
brass with purchases of new, as well as care in safe storing are 
essentials, which, if overlooked, play havoc with returns in this 
class of scrap. When one takes into consideration that the cost 
of new brass on the Santa Fe System for one year is between 
$700,000 and $750,000, while the value of scrap brass sold is ap- 
proximately $500,000, it is needless for me to add anything fur- 
ther to prove the effect on operation by this one item of scrap 
alone. 

Reclamation and utilization of serviceable material taken from 
scrap has each year broadened and expanded until now prac- 
tically no item which can be utilized to an advantage is placed 
on the market for sale. As mentioned heretofore, the value of 
serviceable material reclaimed from scrap approximates $420,000 
yearly, while the sale of scrap, restricted somewhat on account of 
unsatisfactory market prices, has averaged for the past two 
years $1,250,000. 

An arrangement is in effect on the Santa Fe whereby the store 
department periodically makes a check of way car equipment, 
and even though requisitions for this class of supplies are ap- 
proved by trainmasters and superintendents, it is amazing in 
how short a time a surplus will accumulate. Just a short while 
ago a check of 32 cars resulted in the return to stock of $2,291.94 
worth of supplies not required, an average of $71.62 per car. The 
return to stock of these items, of course, affects the operating 
cost of a railroad. 

Fuel is the most expensive single item for which railroads pay 
and the one single item which can be made the greatest factor in 
handsome returns to operation. We have on the Santa Fe or- 
ganized a branch of the store department, which gives its entire 
attention to this pursuit. If information procured on methods 
in use on other railroads in connection with handling fuel is 
correct, the system under which we are operating is decidedly 
more far-reaching than any other in existence. l 

It was not until June, 1908, that the store department assumed 
entire control of fuel handling. It is therefore necessary to use 
the twelve months following that date as a basis of comparison 


302 


for the three fiscal years, ending since June, 1909. While the de- 
crease per ton mile since that time is fairly good, yet as this was 
the initial year in our efforts to reduce consumption, in view of 
the success secured since, it is apparent that the decrease from 
periods prior to June, 1908, for the years following 1909 is really 
greater than actually appears. The following is the result of 
the comparison of the fiscal year 1912, years 1910 and 1911 being 
not so good, but still a considerable decrease from 1909. 


Ton miles a alta 29 per cent. increase 
Fuel consumed ............. E yy A AA 16.2 per cent. increase 
Fuel consumpticn per ton mile..............o.o..... 9.7 per cent. decrease 


Or in other words, the efficiency of a ton of coal was raised 
9.7 per cent., which, when applied to a $9,500,000 yearly fuel bill, 
shows the effect on operation in no uncertain terms. 

In the face of this decrease, for the first eight months of the 
fiscal year 1913, due to more rigid supervision, there is a further 
reduction from the same months of 1912 of $421,438.83. These 
figures take into consideration increase in purchase price of fuel 
and are based on the increased efficiency this year over last of a 
ton of fuel as compared with the increased cost to operation, had 
the efficiency of the fuel remained stationary or decreased. 


BY H. C. PEARCE, SOUTHERN PACIFIC. 


The real value of a well-organized and efficient supply de- 
partment can only be determined by the final results of the oper- 
ation of the property. Its service should be measured from day 
to day. The condition of the property under its control shows 
for itself. The investment is indicated by the balance sheet. The 
real economy which is effected will be best shown by the per- 
centage of purchases to the issues over a period, with knowledge 
of conditions. 

The supply department should be organized and operated to 
reduce purchases and not to increase them. The unit of price, 
unless service and need is considered, is a false one. The real 
unit is making the most of what you have and making every- 
thing give its full measure of usefulness and so handling and dis- 
posing of the salvage as to obtain every dollar there is in it, 
the ultimate purpose of it all being the net cost of materials and 
not the first cost. 

It is to this department that we must look for savings in values, 
which are otherwise generally overlooked. The dollar is watched, 
checked and supervised. The same value in material hardly re- 
ceives a thought. Our railroads must look to their supply de- 
partments to protect their materials to the same extent that they 
now look to their accounting and treasury departments for the 
protection of their dollars. 

The first purpose of a supply department is to supply the needs 
of the railroad. It must be organized in such a way that what is 
best suited for the purpose can be laid down promptly at the 
time it is needed, at the least cost. The saving made by having 
an organization of this character can never be shown by statis- 
tics. It is represented only in the cost of the work. 

Its second purpose is to market the salvage. With railroads 
having their own foundries and rolling mills, the railroad itself 
is its best customer and salvage should be handled in such a way 
as to apply it to the requirements of the railroad to the best 
advantage. 

I will not attempt to go into detail as to how the salvage on 
our railroads should be handled, controlled and marketed. This 
matter was presented at last year’s convention and in an article 
appearing in the Railway Age Gazette, issue of December 13, 1912. 
I wish to simply point out the one fact that the use and mark- 
eting of salvage is of second importance only to the providing 
and caring for the company's property. 

The third purpose of a supply department is to handle its ma- 
terial with the least expense, always taking into consideration 
the first two principles, 1. e., that it is necessary to provide and 
properly care for what you have. 

The fourth purpose is to prevent deterioration and reduce in- 
terest on investment, deterioration for want of proper care and 
housing facilities, system, etc., changes in standards, changes in 
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plans, curtailment of forces, lack of proper facilities and lack of 
proper care. The losses here are enormous. An efficient or- 
ganization should be such as to have perfect control and knowl- 
edge of every item on hand and on order and the organization 
should be so conducted as to reduce losses by deterioration, 
changes in plans, changes in equipment, etc., to the lowest pos- 
sible basis. Interest on the investment is a big item and one 
which should be fully considered by any well-organized depart- 
ment, but this is one of the items which is exposed and the 
management can easily watch and protect this item, and, further, 
if the other purposes I have mentioned are taken care of, this 
item will take care of itself. 


DISCUSSION. 


F. D. Reed, Rock Island Lines, drew attention to the chance 
of loss through improper supervision or a swollen emergency 
stock. He favored a centralized storehouse and the handling of 
all material to be manufactured on the road, by the storekeeper. 

G. G. Yeomans said that it is generally very difficult to arrive 
at a fair basis of comparison on which the value of a stores de- 
partment could be determined. He, however, reported a case 
that he had investigated of a fair-sized road which had had no 
such department and each of the general departments was han- 
dling its own supplies and material. A stores department was 
organized and a comparison of five-year periods, before and 
after, gave a very good idea of its value. The average annual 
operating cost was reduced $1,359,000. Meanwhile the number 
of locomotives was increased 9.3 per cent a year and the tractive 
eftort 24.9 per cent. a year. The ton-miles increased 30.6 per 
cent. a year. The car mileage density increased 16.4 per cent. 
On the basis of purchases, the saving in operating cost directly 
due to the stores department was $774,000. The cost of handling 
the material previous to the organization of the stores depart- 
ment was $11,416 a month. The average of the same cost for 
the next five years was $12,100 a month. This indicates that 
with an increased cost of $700 a month a saving of over $700,000 
a year was made possible. 


STANDARD SUPPLY CAR 
BY D. D. CAIN, SOUTHERN PACIFIC. 


The real purpose of the supply car is to deliver material where 
it is wanted on a specified time each month, and at the same time 
pick up all tools and other material not needed and make a 
monthly clean-up of all scrap on the division. To properly han- 
dle material with supply cars, the following will be needed on 
each division or district: An oil car with the required number 
of tanks for oil desired on the respective roads. This car should 
be equipped with hand pumps and with air pressure arrangement. 
The air is taken from the train pipe line through a reducing 
valve. A general car equipped with the necessary shelves for 
small miscellaneous material and supplies for all departments. 
This car should be arranged with space for sleeping accommo- 
dations for the attendants and a desk at which to transact the 
clerical business necessary. A car with the necessary racks for 
roadway tools, block signal supplies, large station supplies, and 
similar material. A car for case oils, gasolene, etc., where used. 
A car for stationery where delivered by supply cars. A car for 
spikes, track bolts, and track supplies. 

It is economy to use steel under-frame cars for this service. 
To the above should be added the necessary cars for assembled 
jobs complete, also for hand cars, velocipedes, frogs, switches, 
track trimmings, etc., and, where treating plants are operated, 
lime, soda ash and distillate, and such flat cars as mav be needed 
with side boards for scrap. 

The first five cars should be equipped with end doors to enable 
the attendants to pass from one to another while the train is in 
motion for the purpose of assembling material for the next stop. 
These cars should also be equipped with electric lights, which 
can be installed at a cost of $35 per car. We use a set of the 
same batteries that operate our block signals. 


June, 1913, 


In practically all of our supply trains on eight divisions we 
use from twelve to as high as thirty cars, depending on the 
amount of business each month. 

With a properly organized division and the supply cars in 
charge of a thoroughly competent division storekeeper, there is 
no need for requisitions being delayed by having the approval 


© Note: Tanks 1,2 and 4 to be titted 
up with same fittings. 
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of division engineers, roadmasters, section foremen, agents, sig- 
nal maintainers, pumpers, trainmasters, yardmasters, etc., so 
that all tools, scrap, etc., may be ready for quick inspection and 
handling. 

The supply car must always be accompanied by the division 
storekeeper and by the roadmaster and signal supervisor over 
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Floor Plan of Oil Supply Car Showing Air Unloading Arrangement and Racks Above Tanks; Southern Pacific. 


of every officer on the division. These cars are built for action, 


and we are going to deliver what is needed and pick up every- 
thing that is not needed. Requisitions covering the estimated re- 
quirements for the ensuing thirty days are made by all depart- 
ments and sent direct to the division storekeeper. 
“supply car, 


These requisi- 


tions are stamped, ” and turned over to the supply 
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their own respective districts in order to be properly handled 
and to get the best results. Stops must be made at each tool 
house and station. Tools and supplies required are checked 
between stations and made ready for quick delivery. 

When the supply cars were first instituted on the Southern 
Pacific we ran them in local trains. We found by handling our 
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Standard General Supply Car—Southern Pacific. 


car storekeeper and assistant, who draw off a summary of the 
material required and check it with the various section store- 
keepers. 

Schedules showing the dates on which these cars move, train 
numbers, etc., are prepared in advance and placed in the hands 


cars in locals the proper time could not be given unloading and 
picking up without seriously delaying the train. The superin- 
tendents have combined their own trips with ours. Thus, on 
practically all divisions we now have our supply trains run on a 
regular monthly schedule as an inspection train accompanied 


by the superintendent, resident engineer, division storekeeper, 
roadmaster, etc. 

In handling material with supply cars there is the follow- 
ing saving: No delays to trains on account of the train crews 
stopping at each point during the month to handle thousands 
of articles needed along the line. No waste labor in packing ma- 
terial. No labor expended in billing thousands of articles that 
are handled from the supply trains. No cars destroyed for ship- 
pers by having oil spilled in them. No billing or shipping back 
of empty containers to the store. No pilfering of material. No 
loss from breakage. No claims or correspondence regarding 
shortages. 

One of the greatest advantages of the supply cars is the fact 
that we are able to carry out the exchange arrangement re- 
garding station supplies, signal supplies, track tools and sup- 
plies. This can be accomplished in no other way. 


BY L. O. GENEST, CANADIAN PACIFIC, 


On the Canadian Pacific western lines eight cars are operated 
as separate units and patrol 7,500 miles at stated monthly inter- 
vals. They are equipped and directed by four divisional store- 
keepers with a storeman in charge of each car. Deliveries are 
confined to light supplies and tools such as are required for 
maintenance purposes for stations, sections, water supply, etc. 
Requisitions from each of the sixteen sub-divisions are sent to 
each of the respective divisional storekeepers not later than the 
twenty-second of the month for the following month's require- 
ments, and are fastened separately in station order for each de- 
partment and each section or branch, as the case may be, to 
enable a check to be made in the superintendent's office to in- 
sure receipt of all requisitions. The storeman in charge of the car 


wires the superintendent a day or so in advance stating the sub-. 


division of his district the car will cover so that all concerned 
may be advised to have their oil cans and old material in readi- 
ness for the arrival of the car. 


DISCUSSION. 


The carrying of handy workmen on the supply train to do 
small work, such as fitting window glass, repairing locks and 
hinges, etc., on buildings and other structures along the road, 
had been found most satisfactory. 


THE AUTHORIZED LIST 
BY E. J. M VEIGH, GRAND TRUNK. 


The meaning of this is that we have on our railways a list of 
all the items of material we use; this list to be most carefully 
compiled, and finally approved by our president and his vice- 
presidents. This looks like a large order, and it is, but it can 
be done. This list establishes our standards as they have never 
before been established. It gives them the stamp of approval, 
and in getting it up our people will make such a study of the 
supply question as they have never made before in the history of 
railroading. With this list in working order each department 
will know what they can and should ask for. Each storekeeper 
will know what he can and should have in stock. Any departure 
from the list will be cause for inquiry. Each inquiry will help 
to guard our standards and prevent increasing our items. The 
increasing of our items means the increasing of our stocks on 
hand. 

The association should appoint a committee to look into this 
question and report, and further, each member of the association 
should take the matter into careful consideration, and assist the 
committee by giving them the benefit of his views. 


OTHER PAPERS, ETC. 


Abstracts of several other papers which were read at the con- 
vention will be found in the Shop Practice section of this issue, 
including Rolling Mills at Scrap Docks, Standard Dry Lumber 
Shed, Standard Oil House, and Standard Casting Platforms. A 
paper was also presented on “The Importance of Conforming to 
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the Custom Regulations When Shipping Repair Parts for Cars 
Disabled on Canadian Lines.” 

The committee on the book of standard rules made a progress 
report and evidently have a most complete and valuable report 
in prospect. 

Election of Officers—The following officers were elected: 
President, J. W. Gerber, general storekeeper, Southern; first 
vice-president, George C. Allen, general storekeeper, Chicago, 
Milwaukee & St. Paul; second vice-president, H. C. Pearce, gen- 
eral storekeeper, Southern Pacific; secretary-treasurer, J. P. 
Murphy, general storekeeper, Lake Shore & Michigan Southern. 


STUMPF LOCOMOTIVE CYLINDER 


A locomotive on the North Eastern Railway of England has 
been fitted with an arrangement of cylinders designed for using 
the uni-flow system of steam distribution. This was briefly ex- 
plained in the discussion of the paper on “Factors in the Selec- 
tion of Locomotives,” presented at the Railway Session of the 
American Society of Mechanical Engineers last December. It 
consists chiefly of an arrangement of special valves, pistons and 
passages so as to avoid any return or backward motion of the 
steam after entering the cylinder. Its use requires cylinders of 
a length nearly equal to twice the stroke and with steam admis- 
sion ports at either end in the ordinary manner and special ex- 
haust ports at the center. The piston is a large hollow casting 
of a length practically equal to the stroke of the locomotive. The 
valve controls only the admission and point of cut-off of the 
steam and the exhaust is controlled by the piston which opens 
the exhaust passages at the center of the cylinder as it reaches 
the end of its stroke. 

The construction of the cylinder as applied to the locomotive 


Admission. i 


Cylinder and Valve Arranged for the Use of the Unl-flow System 
of Steam Distribution. 


on the North Eastern Railway is shown in the illustration which 
is taken from the Railway Gazette of London. 

Experiments on the continent with this type of locomotive 
have indicated that it possesses considerable economical advant- 
age as regards steam consumption. In fact, it is claimed that 
it is superior to the usual superheater locomotive. This increase 
of economy is apparently due to the fact that the cylinder walls 
and the piston head are not cooled as much by the outgoing 
steam as when the steam is exhausted through the same pas- 
sages through which it enters. Furthermore the exhaust passage 
can be made larger and the steam is released much more 
promptly. 

When working at full stroke, as is the case in starting, the 
valves are so arranged that they add to the exhaust passage and 
allow a small portion of the steam to escape through the ad- 
mission passages. This action, however, only takes place when 
working at practically full stroke. 


STATION PLATFORM CHARGES IN ENGLAND.—The London & 
Northwestern now makes a charge of one penny for admission 
to train platforms at Waterloo Station, London. 


ROLLING MILLS AT SCRAP DOCKS 


At the annual meeting of the Railway Storekeepers’ Associa- 
tion, G. G. Allen of the Chicago, Milwaukee € St. Paul read a 
paper on “Rolling Mills at Railway Scrap Docks—Economy Ef- 
fected,” an abstract of which follows: 

The C. M. € St. P. has, for many years, manufactured prac- 
tically all of its freight cars and a large proportion of its loco- 
motives, and one of the best methods we have found for em- 
ploying the rolling mill is to select the scrap, old arch bars, rods, 
etc., shear them to the proper size, and roll them for special parts 
that enter into the construction of this new equipment, such as 
brake hangers, carry irons, brake jaws, bolts, etc., that are re- 
quired in very large quantities. 

Thousands of drift bolts for the bridge and building depart- 
ment are made from re-rolled iron, in fact comparatively little 
new iron is used for common bolts for any class of work. 

The mill was located in the blacksmith shop chiefly for the 
reason that there was no room, nor were there facilities for 
doing this work on the scrap dock, and owing to the practice of 
utilizing the product of the mill for special purposes, a great deal 
of the iron is worked up in the same shop just as it comes from 
the mill, and the scrap from the shears, both from the original 
bar, as well as the cuttings from the finished bar, is used also, in 
the same shop, in the hammer furnaces. The blacksmith shop 
location under these conditions is a convenient one, but as a 
general proposition for roads that have modern scrap docks, 
equipped with power, hammers, shears, etc., and where the mak- 
ing of special parts is not the rule the scrap dock is unquestion- 
ably the proper location. 

The billets used are from 12 to 24 in. long and the output of 
the machine varies from three to six tons per day, depending 
on the size of the material rolled. The total cost of operation is 
$18.35 a day. 

Various tests made from time to time have demonstrated the 
fact that the re-rolled iron is of good quality and usually superior 
to the ordinary grades of new iron, the improvement being due 
to the additional rolling. 

In computing costs and figuring profits, we have endeavored 
to be conservative. Scrap has always been charged at higher 
than market prices and all legitimate items of expense added. 
The cost of re-rolling, not including value of scrap, is from $3 
to $6 per ton according to size of iron rolled, and the profits will 
average $10 per ton. 

The net saving of a similar mill at the Burnside shop of the 
Illinois Central is reported to amount to well over $12 per ton, 
everything considered except interest on the money invested and 
the steam consumption. There are no depreciation charges. The 
present average daily output is three and one-half tons. Cost for 
labor and fuel $ to $4.75 per ton, and profits $700 to $900 per 
month. 

The Chicago & North Western is also operating a mill of the 
C. M. & St. P. type at the Chicago shops, reducing 1% in. and 
1% in. round bars to % in. and % in. The daily output is one 
and one-half tons at a cost of about $8 per ton. In adidtion they 
have ordered an Ajax three-roll mill, which will have a capacity 
of from 2 in. to % in. It is the intention to operate both mills. 

The Chesapeake & Ohio has an Ajax reclaiming roll on its 
scrap dock at Huntington, W. Va. The total cost of rolls, fur- 
naces, oil tanks, shed, motor, etc., was in the neighborhood of 
$12,000. The average daily output is three and one-half tons on 
which it is stated they are making a profit of $1,100 per month. 

The Southern Pacific Company is operating a rolling mill on 
the scrap dock at the Sacramento shops, with a maximum output 
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of 190 tons and average output of 90 tons per day. The total cost 
per ton including scrap is $28.60, and the total profits are $56,000 
a year. This, however, would hardly be considered a re-rolling 
mill proposition, but a general rolling mill. 

As the difference between the market price of new iron and 
the market price of scrap is not always maintained at the same 
level, the profits from the operation of re-rolling mills must 
necessarily vary. The greater this difference, the greater the 
profit, but with sufficient tonnage to keep a mill steadily em- 
ployed and manned by a regular crew, the profits from such a 
mill as I have described, having a capacity of from three to six 
tons per day, should not, at any time, be less than $10 per ton. 

The question, therefore, of the economy to be effected by the 
installation of re-rolling mills at railroad scrap docks is one that 
each road can readily decide for itself, depending on whether or 
not it has sufficient accumulation of old material suitable for 
re-rolling, the present disposition of which is not bringing a 
return that will compare favorably with the above figures. 

DISCUSSION, 


W. O. Thompson described the arrangement and proposed op- 
eration of a large reclaiming shop that is soon to be built by one 
of the largest railways. The facilities to be provided are elabor- 
ate and well arranged. 

A point was raised as to the advisability of using the rolling 
mills at scrap docks with billets and making new material di- 
rect. The consensus of opinion seemed to be that this would not 
be an economical practice. One member reported that $960,000 
worth of material had been reclaimed with a re-rolling mill at a 
total cost of about half the value of new material. 


EXHAUST SYSTEMS FOR GRINDING 
WHEELS 


The New York State Department of Labor has issued specifi- 
cations for the design, construction and operation of exhaust 
systems for grinding, polishing and buffing wheels. These specifi- 
cations were prepared by William Newell, mechanical engineer 
of the department of labor, and the more important items are 
as follows: 

Minimum sizes of branch pipes allowed for different size 
emery or other grinding wheels are given in the accompanying 
table: 


Maximum Minimum 


grinding diameter 
Diameter of wheels. surface, of branch 
sq. in. pipe in in. 
6 in. or less, not over 1 in. thick.................. 19 3 
7 in. to 9 in. inclusive, not over 1% in. thick....... 43 34 
10 in. to 16 in. inclusive, not over 2 in. thick........ 101 4 
17 in. to 19 in. inclusive, not over 3 in. thick........ 180 4% 
20 in. to 24 in. inclusive, not over 4 in. thick........ 302 5 
25 in. to 30 in. inclusive, not over 5 in. thick........ 472 6 


In case a wheel is thicker than given in this tabulation, or if 
a disc instead of a regular wheel is used, it must have a branch 
pipe no smaller than is called for by its grinding surface, as 
given. 

Minimum sizes of branch pipes allowed for different size buff- 
ing, polishing, or rag wheels, as they are variously called, are 
given in the table. F- 


Maximum Minimum 


grinding diameter 
Diameter of wheels. surface, of branch 
sq. in. pipes in in, 
6 in. or less, not over 1 in. thick................... 19 30% 
7 in. to 12 in. inclusive, not over 1% in. thick...... 57 
13 in. to 16 in. inclusive, not over 2 in. thick........ 101 4% 
17 in. to 20 in. inclusive, not over 3 in. thick........ 189 
21 in. to 24 in. inclusive, not over 4 in. thick........ 302 514 
25 in. to 40 in. inclusive, not over 5 in. thick........ 472 6% 


The thickness given in this table for buffing wheels applies 
to the thickness of the wheel at the center. In case the wheel 
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1s thicker than given in the table, it must have a branch pipe no 
smaller than is called for by its grinding surface. 

Branch pipes must be not less than the sizes specified, through- 
out their entire length. 

All branch pipes must enter the main suction duct at an angle 
not exceeding 45 deg., and must incline in the direction of the 
air flow at the junction with the main. 

Branch pipes must not project into the main duct. 

All laps in the piping must be made in the direction of the air 
flow. 

All bends, turns, or elbows, whether in main or branch pipes, 
must be made with a radius in the throat at least equal to one 
and one-half times the diameter of the pipe on which they are 
connected. 

The inlet of the fan or exhauster shall be at least 20 per cent. 
greater in area than the sum of the areas of all the branch pipes 
and such increase shall be carried proportionately throughout 
the entire length of the main suction duct, 1. e., the area of the 
main at any point shall be at least 20 per cent. greater than the 
combined areas of the branch pipes entering it between such 
point and the tail end or dead end of the system. If such in- 
crease is made greater than 20 per cent. the area of the main 
at any point, except that portion of it between the branch en- 
tering it nearest the fan and the fan, shall bear approximately 
the same ratio to the combined areas of the branches preceding 
that point (i. e., between it and the tail end of the system) as 
the area of the main at the branch nearest the fan bears to the 
combined areas of all the branches. (This provision is made to 
permit the use of a fan having a larger inlet area than the area 
cf the main at the branch pipe nearest to the fan, if desired.) 

The area of the discharge pipe from the fan shall be as large 
or larger than the area of the fan inlet throughout its entire 
length. 

The main trunk lines, both suction and discharge, shall be 
provided with suitable clean-out doors not over 10 ft. apart, and 
the end of the main suction duct shall be blanked off with a 
removable cap placed on the end. 

Sufficient static suction head shall be maintained in each branch 
pipe within one foot of the hood to produce a difference of level 
of 2 in. of water between the two sides of a U-shaped tube. 
Test is to be made by placing one end of a rubber tube over a 
small hole made in the pipe, the other end of the tube being 
connected to one side of a U-shaped water gage. Test is tó be 
made with all branch pipes open and unobstructed. 

Plans for all exhaust system installations, showing location 
and sizes of all wheels, hoods, main and branch pipes, fan, and 
dust separator should be submitted to this department in dupli- 
cate for approval before work is begun, and it must be clearly 
specified that the system is to be installed in strict accordance 
with these specifications. The test specified positively must be 
obtained before the system will be acceptable to the Department 
of Labor. 

The contract for the installation of an exhaust system should 
contain a provision to the effect that payment will be withheld 
until the above test shall have been made and the system ac- 
cepted by this department. 

In addition to the specifications, a number of recommendations 
are given from which the following quotations are taken: 

Emery wheel and buffing wheel exhaust systems should be kept 
separate, owing to danger of sparks from the former setting 
fire to the lint dust from the latter, if both are drawn into the 
same suction main. 

In the case of undershot wheels (i. e., the top of the wheel 
runs toward the operator) which is almost always the direction 
of rotation of both emery and buffing wheels, the main suction 
duct should be back of and below the wheels and as close to 
them as is practicable; or it should be fastened to the ceiling 
of the floor below, preferably the former. If behind the wheels, 
it should be not less than 6 in. above the floor at every point to 
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avoid possible charring of the floor in case of fire in the main 
duct and also to permit sweeping under it. For similar reasons 
it should be at least 6 in. below any ceiling it may run under. 

Both the main suction and discharge pipes should be made as 
short and with as few bends as possible, to avoid loss by fric- 
tion. If one or the other must be of considerable length, it is 
best to place the fan not far beyond where the nearest branch 
enters the large end of the main, as a long discharge main 1s 
a lesser evil than a long suction main. 

Avoid any pockets or low places in ducts where dust might 
accumulate. 

If there is a likelihood of a few additional wheels being in- 
stalled in the future, it is advisable to leave a space for them 
between the fan and the first branch and to put in an extra size 
fan. 

Branch pipes should enter the main on the top or sides; never 
at the bottom. Two branches should never enter a main directly 
opposite one another. 

Each branch pipe should be equipped with a shut-off damper 
or blast-gate as it is also called, which may be closed, if desir- 
able, when the wheel is not in use. Not more than 25 per cent. 
of such blast gates should be closed at one time; otherwise, the 
air velocity in the main duct may drop too low and let the dust 
accumulate on the bottom. 

The use of a trap at the junction of the hood and branch pipe 
is good practice, provided it is cleaned out regularly and not 
allowed to fill up with dust. This will catch the heavier par- 
ticles and so take some wear off the fan. 

All bends, turns, or elbows, whether in main or branch pipes, 
should be made with a radius in the throat of twice the diameter 
of the pipe on which they are connected, wherever space permits. 

Elbows should be made of metal one or two gages heavier than 
the pipe on which they are connected, as the wear on them is 
much greater. 


ECCENTRIC BLADE BENDER 


BY H. T. NOWELL, 
General Foreman, Boston & Maine, Concord, N. H. 


An eccentric blade bender made in one piece, and one that is 
easy to handle, is shown in the illustration. This does away with 
the old fashioned two-piece bender with the bar of iron and dog 
that required the services of two men. It is placed over the blade 
and two pins are placed in the % in. holes in the legs to hold 
it when the set screws are applied through the 1 in. threaded 
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Tool for Bending Eccentric Blades. 


holes in the top of the bar. There are three of these holes to al- 
low for the proper application of the pressure. The set screws 
are made with a fine thread to prevent stripping. This bender 
has practically no spring or “come-back,” and may be readily 
used in very restricted places. 
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DRY LUMBER SHED 


Two papers on this subject were read at the annual meet- 
ing of the Railway Storekeepers’ Association in May. J. W. 
Gerber of the Southern Railway said in part: The proposed 
shed is 32 ft. in width and of any desired length, in panels of 
12 ft. each. Height from the ground line to plate is 16 ft. 5 
in. The posts supporting the building are set on continuous 
concrete foundations which also serve to carry the stringers 
on which the lumber is piled. The building is divided into two 
stories, the lower floor having a clearance of 7 ft. 3 in., the 
upper floor, a clearance of 7 ft. The galleries on the second 


floor level are 4 ft. in width and run the entire length on either 
side of the building and are reached by stairways at both ends. 
Both ends of the shed are enclosed, and the overhang is 7 
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entire room. The lumber could, under such conditions, be held 
ready for use, and need not be again taken to the kiln for 
drying. 

The adoption of slate for a roofing material is to be highly 
recommended, not only because of the greater safety, but be- 
cause of its economy. 


LAYING OFF SHOES AND WEDGES 


BY E. T. SPIDY, 
Assistant General Locomotive Foreman, Canadian Pacific, Winnipeg, Man. 


At the Winnipeg shops of the Canadian Pacific, the standard 
practice for lining up and laying off shoes and wedges requires 
the use of several special instruments. After the frame jaws are 
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Proposed Arrangement of Dry Lumber Shed. 


ft, which, together with the galleries, which project 4 ft., gives 
ample protection from the weather. 

Push car tracks are provided on either side of the shed, and 
outside of the push car tracks standard gage tracks are placed 
for the unloading of car lots of lumber. 

W. E. Hatter, in his paper, said in part: In the erection of 
a dry lumber shed the most essential and primary feature to 
be considered is a scientific system of ventilation, which will 
permit of the drying and seasoning being thoroughly accom- 
plished, without in any way endangering the quality of the 
material contained within the building. 

This result can be brought about by using a mean between 
the solid sided building, and an open shed. A building of this 
type would be so constructed that a space of 2% in. would be 
left between the siding boards. They should be set at such an 
angle, however, that it would be impossible for either rain or 
snow to beat through, although it would always permit of a 
continuous circulation of air throughout the entire building. 

The feature of next importance is that of an adequate light- 
ing system. It is a fact generally understood, that without 
proper lighting, material is slow to season, and in a great many 
instances it becomes susceptible to such destructive elements 
as dry rot, mildew, etc. By the erection of a cupola or second- 
ary roof, throughout the entire length of the building, the light 
would be permitted to permeate extensively through the build- 
ing, which would aid materially the working facilities, and as- 
sist, as well, in the preservation of the material. 

Particular stress must be placed upon the proper building of 
a special room, or serics of rooms, in which kiln dried material 
may be stored, and where the conditions produced by the kiln 
will be retained. To properly procure this result, the room or 
rooms must be so constructed as to be entirely tight, permitting 
of a series of ventilating pipes on each side of the room, or 
rooms, by means of which an average temperature would be 
obtained, and the installation of two 2 in. steam pipes around the 


squared up, the shoes and wedges, which are finished except for 
planing the faces, are put in place and supported by the pedestal 
binders. The spindle holder, shown in detail in Fig. 1, is in- 
serted in the main pedestal, being located as near the center of 
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Fig. 1—Spindle Holder to be Clamped in Each Pedestal. 


the jaws as possible. This rests on the pedestal binder and has 
set screws at the top and bottom by which it can be securely held 
in place. Two 1% in. diameter finished steel bars of the proper 
length to reach across the frames and extend a short distance be- 
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yond the spindle holders, are then inserted in the V-blocks in the 
holders, and the set screws on each side are adjusted to hold 
them. On the outside of the frame rail, directly over the center 
of the pedestal, a circle 1% in. in diameter is scribed. Two 
parallel blocks are then placed on top of the frame, about 12 in. 
apart, and a steel square, resting on the parallel blocks, is lined 
to the scribed circle. The position of the two steel spindles is 
then adjusted by means of the set screws until they touch the 
edge of the square, which places them in the exact center of the 
pedestal jaws and in a line perpendicular to the top of the frame. 
The other ends of the spindles are then set in the same manner. 


Fig. 2—Lining Up Arm Fitted on the Ends of the Spindles. 


The line passing through the center of the cylinders and paral- 
lel with the frames is then put up on both sides of the locomotive. 
The lining up arm, Fig. 2, is placed on the projecting end of 
one of the spindles and is tried forward and backward for ad- 
justment with the cylinder center line. If it is found that there 
is a variation, the spindles are adjusted to a position exactly 
perpendicular to the cylinder center line. This operation is per- 
formed for both the upper and lower spindles, and when com- 
pleted for both sides insures the accuracy of their position or 
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reference to the main driver. The accuracy of this work is 
checked by means of the lining up arm on each of the other 
spindles. 

The next operation requires the use of the instrument shown 
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3—Scribing Arm for Marking the Shoes and Wedges. 


in Fig. 3, which is called a scribing arm. This is previously set 
so the distance from the center of the spindle to the marker will 
be 1 in. greater than the distance from the center of the driving 


Fig. 4—Gage for Use When Facing the Shoes and Wedges. 


box to the shoe or wedge face. It is then placed against each 
spindle in turn and the shoes and wedges are scribed on each 
side. The apparatus is then removed and the planer hand, in 


Fig. 5—Apparatus for Laying Off the Shoes and Wedges in Place on the Locomotive. 


develops any inaccuracy in the setting of the cylinder center 
lines. 

After the spindles are properly set for the main driver, other 
holders and spindles are inserted in the pedestals of the other 
drivers and standard trams are used to locate their position in 


finishing the shoes and wedges, uses the gage shown in Fig. 4 
for setting the machine to remove the proper amount of metal 
and to insure the squareness of the faces. 

The whole apparatus is shown in place on the locomotive in 
Fig. 5. 
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MISCELLANEOUS SHOP KINKS 


BY W. A. McGEE 


LOCOMOTIVE TIRE HEATER. 


A portable tire heater that is simple to operate and easily 
made is shown in Fig. 1. Gasolene is used for fuel, and it is 
driven from the tank under a pressure of 10 lbs. per sq. in. 
through a 14 in. pipe. The gasolene is mixed with air in a 
pipe that connects with the top of the tank, the air for the 
mixture being regulated by the valve A. The mixture passes 
through a check valve which prevents the possibility of a back 
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Fig. 1—Gasolene Tire Heater. 


fire from the burner. The burner is made of a 3% in. gas pipe, 
which is bent to a diameter 1 in. larger than the diameter of 
the tire. An overlap of 6 in. is provided to allow for tires of 
slightly different diameters. The holes for the gas are 5/32 
in. in diameter and are spaced % in. apart. Handles are pro- 
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system at a pressure of about 90 lbs., a 16 in. brake cylinder 
being used on a lever of 30 to 7, which will give a thrust on 
the plunger of approximately 98,000 lbs. The machine is sim- 
ply constructed and may be easily made where there are ac- 


re d 


Dies for Making 90° Bends. 


Fig. 3—Detalis of Pneurnatic Bulldozer, with Some of the 
Dies Used. 


commodations for making the body, which is a casting. In 
this particular instance the machine has found a variety of 
uses, such as for punching key slots in bolts, bending arch 
bars, body bolsters, step irons, etc., cutting iron and spring 
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Fig. 2—Pneumatic Bulldozer for the Smith Shop. 


vided on each side of the tank, so that it may be easily carried 
by two men. The flexible connection between the tank and 
the burner is made with about 8 ft. of 33 in. hose. 


PNEUMATIC BULLDOZER, 


A small bulldozer, such as is shown in Fig. 2, will be found 
valuable in the smith shop. It is operated from the shop air 


steel, and compressing engine and tender springs while the 
bands are being put on or removed; a spring maker with a 
helper can put the bands on 10 large locomotive springs per 
hour with this machine. The dies for punching key slots are 
made in two parts, being held together by dowel pins. This 
machine will punch bolts up to 1'3 in. in diameter; they are 

Fig. 3 clearly shows the 


of course heated, before punching. 
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construction of a few of the dies used and the way in which 
they are applied to the machine. 


OIL BURNER. 


A crude oil burner made up almost entirely of standard gas 
pipe and fittings is shown in Fig 4. It was designed for heat- 
ing locomotive frames for welding, and has been found useful 
in other work. The oil is fed to the burner through a 34 in. 
pipe, which is reduced to a Y in. pipe just before entering the 
mixer. The air is supplied through a 14 in. pipe, which unites 


PEDIDA PEEP ED LOE PE BABEL AEP RODE? rrer rrr DETRAS 
E AA SS <<: SM” 
¡IA a [Jos 
ae, AAAS S T 
s” ae PPD wrod 


Poo 


BAS 


Fig. 4—Burner for Crude Oil. 


with the 34 in. mixing pipe at the tee 4. The '4 in. oil pipe 
terminates in a blind nipple with nine 1/16 in. holes drilled 
around its circumference. As the oil spurts from these holes 
it becomes mixed with the air and passes out through the 
hole B. By regulating the supply of both the oil and air a 
proper mixture may be obtained. 


STANDARD OIL HOUSE 


C. S. Doe. of the Santa Fe, presented a report on this subject 
before the recent meeting of the Railway Storekeepers’ Asso- 
clation, from which the following is taken: 

The Santa Fe has discarded the old time oil house main- 
tained separate from the storehouse, which necessitated two 
cxtra employees, one each for the day and night, and instead a 
reinforced concrete basement has been adopted of sufficient size, 
according to the importance of the division point, to handle the 
illuminating and lubricating oils, varnishes, japans, greases, com- 
pounds, etc. 

This oil basement is situated as far from the storehouse as is 
desired, the roof being a continuation of the storehouse concrete 
platform used for storage of castings and other material, the oil 
being drawn by the Bowser system of long distance pumps situ- 
ated in one end of the storehouse. This places the issuing of oils 
with the store department employees the same as other materials 
and eliminates the employing of special oil house men. 

The gasolene storage tank is placed in a pit separate from the 
oil basement, some distance from both the storehouse and the 
oil basement, and is also drawn at the storehouse with a Bowser 
long distance pump equipped with a series of safety check valves. 

One of the most important features is the handling of oil from 
the general oil house to the division oil houses. To accomplish 
this successfully, about forty-five 10,500 gals. capacity system 
tank cars are especially assigned to the store department for 
service at the general oil house. All oils ordered from the oil 
companies are consigned to the general oil house and trans- 
ferred to these assigned system tank cars, thus saving per diem 
or demurrage charges. 

The state law compels us to have all cans and other recep- 
tacles for handling gasolene painted red. This promotes what 
on railroads is known as the safety habit, which is considered 
one of the first essentials of economy. Considering this an ad- 
vantageous movement we have decided to adopt colors for other 
kinds of oils so that all employees will know at a glance what 
kind of oil is in a can, drum or any oil container and will also 
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recognize it as company material and handle it accordingly. 

The colors adopted are as follows: Red for gasolene, white 
for mineral seal, yellow for signal oil, green for headlight oil 
and blue for lubricating oil. These assigned tank cars are also 
painted with a 24 in. stripe around each end of the tank in ac- 
cordance with the above, and are stenciled for the kind of oil 
they are used for, boarded for store department service, and 
never used for any other oil unless released by our department. 

All hose, pipes, valve connections and other fittings are also 
painted according to colors, and there is no chance of getting 
the oils mixed in taking a supply. 

All tank cars are fitted with outlet connections exactly alike, 
as are all hose, pipes, connections and fittings at the division oil 
houses, so they do not require any speaial work in taking the 
supply, and a tank can be connected in a few minutes after beins 
set for unloading. 

These tank cars on leaving the general oil house under load 
are routed over the line making from five to ten points, accord- 
ing to the distance and the amount of oil required; they ere 
then returned to the general oil house, reloaded, and agzin 
routed out for another trip, and are routed so each tank makes 
a trip about every thirty days; we have enough tanks to cover 
the entire road in this period. A weekly report is required giv- 
ing the amounts of all oils on hand to the storekeeper in charge 
of the general oil house, and upon this information tank cars are 
handled accordingly. 

Blue print calibration sheets are on file in the office of all di- 
vision storehouses giving the number of gallons to every one-half 
inch, and as a tank car is handled at the division oil house, a 
report is made of the number of inches before and after taking 
a supply. This is a complete check and no point can take more 
oil than is covered by requisition. 

The general oil house is of reinforced concrete throughout. 
including the roof, and no inflammable material is used in its 
construction. It has one story and a basement, and is 50 ft. 
wide x 160 ft. in length. The storage capacity for illuminating 
and lubricating oils is about 125,000 gal., and consists of a series 
of 10,000 gal. tanks. The storage for turpentine, varnish, japan. 
paints, linseed oil and similar materials consists of a battery of 
tanks erected in such a way that by the use of an air hoist and 
carrier, barrels can be raised to a track and run by gravity to 
any desired tank and emptied. The material is then drawn for 
shop use or shipment by the long distance, automatic measuring, 
pump system. 

A sufficient space is partitioned off by a steel door where the 
heavy paste and compounds are kept in open stock for retail 
purposes; thus should fire be caused by spontaneous combustion. 
it will be confined to this steel compartment without danger to 
any other part of the building. 

On the main floor are located thirty-two self measuring pumps. 
handling all kinds of oils from the storage tanks in the base- 
ment, except heavy paste and compound. Steel counters are 
used for waste and journal packing, while standard steel shelv- 
ing is used for can paints and similar material. One side of 
this floor is used for storing of waste in bales and will be par- 
titioned off with a fine screen wire to protect it from pieces of 
oily waste or anything which might cause fire. 

Eleven power pumps are installed for the transferring, un- 
loading and loading of tanks and supply cars, and for filling 
of drums and barrels for road shipments. These pumps have 
a capacity of from 8,000 to 10,000 gal. each an hour, and the 
maximum quantity of oil that can be transferred in a day is 
almost unlimited. 

In connection with the facilities on this floor, attention is 
called to the indicating gages, in appearance similar to a stcam 
or air gage, that register the amount of oil in the storage 
tanks in the basement at all times, and can be placed anywhere 
in the building, on the wall, or in the office, and show at a 
glance just what oil is on hand, thus saving the necessity of 
going to the basement to take measurements. 


June, 1913. 


SANTA FE APPRENTICE INSTRUCTION 


BY REUBEN T. PEABODY. 


A few years ago the problem of where to get trained and 
able men for shops and factories had become a serious matter 
among mechanical men; every effort was made to obtain them, 
but few were available. Because of this condition existing on 
its lines, the Santa Fe established apprentice schools, first at 
the larger shops and then at the division points. In the begin- 
ning, these schools were experimental and in some respects 
crude, but the difficulties were overcome rapidly and the officers 
became convinced that they were solving the problem. 

Under the old apprentice system a boy was taken into the shop, 
given a few tools and put to work by a busy foreman, who had 
no time to instruct him or to pay attention to his welfare. 
The boy was left largely to his own resources. Frequently 
some of the men in the shop ridiculed him and took pains to 
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him to accompany him with the foreman to the shop superintend- 
ent’s office, and to bring with him a few of the finished 
packing rings. After examining the rings carefully and finding 
them slightly defective, the shop superintendent questioned the 
foreman and also the boy, and found that while both of them 
thought the rings were good enough, a bench hand who fitted 
them in the piston head was expected to square them up with 
a file, which took considerable time and should have been un- 
necessary. The lathe was equipped with proper chucks, tools 
and jigs, but the finished packing rings were not always faced 
square and sometimes were a little rough, because the apprentice 
boy did not know how to sharpen his tools properly. If he had 
been shown how to do this, he could have done more work 
and the rings would have required only a slight touching up 
with a file, thus saving several hours’ time each month and 
making the boy a better workman. 

The Santa Fe has developed a system of apprentice instruc- 
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Models Used in Connection with the Drawing Lessons. 


make his work hard and to enjoy his mistakes. If he did not 
become discouraged and quit, when he had finished his four 
years' course he had learned what he had been able to observe, 
what the men had shown him, and what little his foreman had 
told him. 

For example: an apprentice boy, turning and facing packing 
rings for air pump pistons, was turning out a large number each 
day and thought he was doing good work. One of the me- 
chanical officers incidentally examined the rings and found 
them defective. He surprised the boy one morning, by asking 


tion by which every movement of the boy is directed from the 
first hour he is in the shop, and, under able shop instructors he 
receives the help he needs from the beginning of his first day's 
work, continuing each day until he has finished his course. 
Applicants for apprenticeship must pass a physical exami- 
nation; be between 16 and 22 years of age, except in cases of 
special apprenticeship, when there is no maximum age limit; 
and preference is given to sons of employees. In addition to 
the physical examination a boy is examined and questioned 
closely by shop and school instructors as to his mental quali- 
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fications and talent for the trade he desires to learn. After 
being admitted as an apprentice he is given six months to “make 
good,” or prove his fitness. 

The shop instructors are all practical mechanics, chosen care- 


F 


» wh q 
n a e » 4 Pi . E.) i 
y. a a Es E y a a 


ji D 


VoL. 87, No. 6. 


each detail of his work is best performed, and told why it should 
be performed in that particular way. 

Every applicant for apprenticeship is supposed to have a 
common school education, but to encourage him in a desire for 


Apprentice School Room at Topeka, Kan.—Atchison, Topeka & Santa Fe. 


fully, and able to give instruction and to perform each detail 
operation in their departments. If it is a machine operation, 
the apprentice is shown how the work is held in place in the 
machine, how the cutting tools are sharpened and set in correct 
position, and how the machine is operated. He is shown how 


additional knowledge, to broaden his mind and enable him the 
more easily to master his trade, schools of instruction have 
been established at all the principal shops and division points, 
and in addition to their shop training the boys attend schook 
four hours each week. This may seem a very meager length 
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Apprentice Band at the Topeka Shops of the Santa Fe. 
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of time to allow for school room instruction, but as this time 
is devoted to the acquirement of the technical knowledge ap- 
plicable to their trades, four hours a week of careful attention 
to study have been found to be sufficient to obtain the good 
results. School room instruction is given in railroad mechan- 
ical and free hand drawing and shop mathematics. The boys 
are taught the correct name and function of each part of loco- 
motives, passenger and freight cars, how it is made, its shape 
or form. In this way they soon learn the uses of metals and 
the strength of materials. Every day during their apprentice- 
ship they see in the shop practical illustrations of what they are 
learning in school. This is done to some extent in colleges; 
but it is not nearly so practical nor thorough, because here the 
boy realizes that every piece of work on which he is engaged 
will be put into actual use and must be done right. Before 
receiving his diploma as a graduate apprentice, he must pass a 
rigid examination covering practically every branch of his 
trade. 

Both the shop and school room instructors must have un- 
limited patience; frequently it is necessary that they show and 
explain the same thing several times. They must also be en- 
thusiastic about the work. It is this enthusiasm which the in- 
structor instills that keeps up the fighting spirit of the boys 
and makes them determined to master the hard tasks. It is 
an inspiration to the boy, and, once acquired, he seldom loses it. 
The apprentice instructors have great opportunities to develop 
the character of the boy. No boy will be employed or retained 
who smokes cigarettes or uses intoxicating liquors. The Santa 
Fe wants men with steady nerves and clear brains, so it begins 
with the boys. While a thorough knowledge of his trade is 
necessary, if the boy is morally clean, is honest, truthful and 
loyal to his employer, if he has confidence in his ability and 
determination to do right, he will learn to do his work much 
better, and without question will be of more service to the com- 
pany. Apprentice instructors have made excellent workmen 
out of boys that some foremen had discouraged and were ready 


to dismiss. By patient encouragement, the instructors gained 
their confidence and interested them in a determination to 
succeed. 


The healthy amusements encouraged by the apprentice schools 
are of great benefit. Every year the boys have their local foot- 
ball and bascball teams, and play with each other in their own 
parks, provided by the road. Trips are often made to decide 
the championship between rival schools. This affords lively 
competition and real sport. The apprentice bands offer oppor- 
tunity to the boys to acquire a considerable amount of musical 
skill under intelligent supervision. The road is taking cogni- 
zance of the fact that “all work and no play makes Jack a dull 
boy.” It has come to realize that a boy is not a man, that he 
cannot be expected to stand all day under a steady grind, 
without the stimulus of school work and healthy, interesting and 
elevating recreation. 

The Santa Fe officials have given the apprentice schools their 
endorsement, and have been interested in the development of 
the work. John Purcell, assistant to the vice-president, was the 
originator of the idea and has given the present school his help 
and loyal support. Years ago, while he was master mechanic, 
he organized a school for the instruction of apprentices in his 
shop, paying the instructor from his own pocket. It must be 
a source of gratification to him that seven of the boys who 
profited through his personal interest and generosity now oc- 
cupy official positions in the mechanical department of the road. 

Necessarily, such an organization as the Santa Fe apprentice- 
ship system requires at its head a man who combines all the 
qualities enumerated, together with that quality of generalship 
and intense sympathy with the movement which is indispensable 
in bringing all its phases into strong co-ordination. Beginning 
at Topeka in 1907, Frank W. Thomas, supervisor of apprentices, 
organized and extended the apprentice school system until there 
are now thirty-four shops and roundhouses where apprentices 
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receive instruction under his supervision, and on February 28, 
1913, there were 778 boys working at various shops and round- 
houses; 223 of these were at the Topeka shops, the largest on 
the system. Mr. Thomas is a man who has the welfare of 
every boy at heart, and is constantly striving to devise new 
methods to improve his practical and theoretical education. 
The success of his efforts is proved by the large number of 
graduate apprentices who have become foremen and who have 
filled other positions more important than that of regular 
journeymen. 

As a graduate apprentice of the Santa Fe apprentice sys- 
tem, and one who appreciates the benefits derived from it, I 
believe I am competent to say that the natural outcome of this 
training is a spirit of loyalty to the school and road that can 
be engendered in no other way. The value of the side issues 
is at once apparent when we consider that band and athletic 
practice and performances take up a large part of the boys’ 
time outside of working hours, furnishing them companions of 
their own age and kind, with similar ambitions, and giving them 
less time to develop degrading habits and associations, all tend- 
ing to supply the road with workmen, competent, highly trained 
and intelligent—the kind of men necessary to maintain the road 
on the highest plane. 


STANDARD CASTING PLATFORMS 


A paper on this subject was presented before the annual 
convention of the Railway Storekeepers’ Association in May, 
by D. Kavanagh (C. R. I. & P.). An abstract follows: 

It is desirable that the casting platform should be car floor 
height. In case it is not practical to have it at car floor height, 
there should at least be a small platform for loading and un- 
loading cars that should be reached by a platform hoist. An 
elevator or hoist of this description is also very desirable when 
castings are stored on an elevated platform, as it is a good 
deal more economical than attempting to handle material to and 
from the shops on an inclined plane or runway. 

The size of the casting platform should, of course, be gov- 
erned by the volume of business that is being handled, and the 
space allowed for castings should be such that additional cast- 
ings from new patterns can be accommodated. 

The platform should be so arranged that sufficicnt space is 
allowed to pile castings of different pattern numbers separately. 
Each kind of castings should be located together and in nu- 
merical order of pattern numbers as far as possible; that is, 
all grates, piston heads, draw castings, steam pipes, etc., should 
be grouped separately, as this arrangement makes a neater 
looking casting platform and also is more economical in put- 
ting away castings or getting them out for shipment, and is in 
my estimation a better plan than attempting to group various 
castings together for any certain class of locomotives. 

Finished castings should be kept under cover or out of the 
weather. ^A shed should be provided with the necessary racks 
to accommodate such material as cylinder packing rings, vi- 
brating cups, etc., and the larger finished castings, such as cross- 
heads, piston heads, cylinder heads, etc., should be kept on the 
floor suitably arranged for convenient handling. The office of 
the casting platform foreman, or stockman, could be located 
in this building. The finished casting house should be heated, 
as this class of material deteriorates not alone in the open air, 
but also in the natural moisture of an unheated building. A 
hoist of some kind should be provided in all cases for handling 
heavy castings, such as locomotive cylinders, driving wheel centers, 
etc. The stock book records of castings should indicate the 
pigeon hole number in the particular rack, or the aisle number in 
which the castings are located. It is also very desirable that as 
much information as possible with reference to the particular use 
of each casting be shown in the stock books, indicating the par- 
ticular class of locomotives on which it is used. the number of 
engines in the class. etc. 


MASTER BOILER MAKERS’ ASSOCIATION 


Addresses and Abstracts of the Reports and the 
Discussions at the Seventh Annual Convention. 


The seventh annual convention of the Master Boiler Makers’ 
Association was opened at the Hotel Sherman, Chicago, on 
May 26, by President M. O'Connor, general foreman boiler 
maker, Chicago & North Western. 

After prayer by John H. Smythe, the president called on 
W. L. Park, vice-president, Illinois Central, to address the 
meeting. Mr. Park confined his remarks largely to a discus- 
sion of the federal and state laws affecting railways, and par- 
ticularly to those in connection with locomotives. It was 
pointed out that associations of the character of this one had 
a duty to perform in protecting the public from the passage of 
unfair and unjust legislation. He believed that while there is 
much to praise in some of the laws, particularly the boiler in- 
spection law, they are not all impersonal, and some are even 
vicious. He advised the association to watch the proposed laws 
in its field, and by its activities give publicity to those which 
are inconsequential, unfair or intended for personal gain. He 
stated that there is little cause for criticism of the boiler inspec- 
tion law or its enforcement, but the full crew laws are an outrage 
and the headlight laws are unnecessary. 

John F. Ensign, chief boiler inspector, Interstate Commerce 
Commission, in an address, advocated that the master boiler 


makers have charge of all workmen making repairs to the boiler 


or its attachments. This to include the wash-out men, the ma- 
chinists who repair or adjust safety valves, injectors, etc., as 
well as the boiler makers who caulk flues, put on patches or in- 
spect the boiler. In reviewing the record of accidents as shown 
in the report of the department, it was pointed out that many 
of the causes could have been removed by a more careful inspec- 
tion. Greater care in this respect was strongly urged on the 
members. As an example of the efficiency of the government in- 
spectors in work which could as well have been done by the 
railroad inspectors, it was stated that during nine months over 
4.000 locomotives were ordered out of service and not a single 
appeal was made to overrule the action of the inspectors. 

President O’Connor in his address spoke strongly in favor of 
more attention to the welfare and education of apprentices. 

Secretary and Treasurer's Report.—The total membership just 
before the convention was reported to be 313, but during the 
first day, 68 applications for membership were received. A bal- 
ance of $441.61 was shown by the treasurer’s report. 

At the opening of the second day’s session, C. A. Seley, presi- 
dent of the American Flexible Bolt Company, and formerly chief 
mechanical engineer, Rock Island Lines, delivered a short ad- 
dress, confining his remarks largely to the subject of regulative 
legislation. The railways are the only corporations under gov- 
ernment regulations that are aot permitted to regulate the price 
of their product. He joined Mr. Park in urging the members to 
keep track of what their representatives in Congress are doing 
and to furnish them with information on subjects with which 
they can have had no experience and which may be under con- 
sideration for action at Washington or some of the state cap- 
In this connection he disclaimed any intention of criticizing 
the boiler inspection law which, together with its manner of en- 
forcement, he praised. 

Mr. Seley extended a word of warning to the members in con- 
nection with the entertainment features of the convention, ad- 
vising that care be taken that they should not become too elabo- 
rate and expensive. 


LIMIT OF LENGTH OF TUBES WITHOUT A MIDWAY 
SUPPORT 

The report of the committee was to the effect that 2 in. 

tubes, 22 ft. in length, had not proved higher in cost to main- 

tam than shorter lengths. Tubes of longer lengths, to the limi: 


itols. 


of 24 ft., were always 214 in. in diameter and were provided with 
midway supports. The midway supports had proved a detri- 
ment in connection with removing the tubes. It is believed 
that 2 in. tubes up to 22 ft. in length do not require a midway 
support, but there is no proof available that such a support 
would not be of benefit. Experiments with a reinforcing sheet 
8 in. from the back tube sheet, which held the tubes rigidly did 
not show any particular improvement in the durability of the 
joint or bead, but gave some advantages in other directions 
not mentioned. A 2 in. tube swedged to 1% in. at the back 
tube sheet gives much better results than the larger tubes from 
a point of service and maintenance. 

The report on this subject is signed by J. A. Doarnberger, 
chairman; E. E. Stillwell, T. J. Reddy, H. J. Raps and Mar- 
tin Yale. 


Discussion.—There was a general objection to the use of a 
midway support in the boilers due to the interference with the 
circulation, the diffculty of removing tubes if scale is present 
and the liability of the tubes being injured by vibration against 
the supporting plate. The general opinion was decidedly in favor 
of long tubes, and most of the speakers did not believe the tubes 
of present maximum length gave any increased trouble. A few, 
however, had found a greater tendency to leak with the longer 
tubes. This they believed to be due to the greater expansion 
rather than to vibration or sagging. A method of putting in 
flues where the tube sheets are forcibly drawn out for a distance 
of 14 in. before the tubes are rolled was mentioned. This forces 
the tubes to arch slightly when the boiler is cold. No improve- 
ment was mentioned by following this plan. 


WEAK AND UNSAFE CONDITION OF BOILERS 


Weakness and defect in the design, construction or workman- 
ship, improper treatment, carelessness, neglect, or ignorance on 
the part of the boiler attendant; wasting from wear, tear and 
corrosion; over-pressure, worn out condition and overheating 
from lack of water; defective condition of safety valves and 
other mountings; exposure to conditions which cause develop- 
ment of defects, or a general deterioration of the boiler are the 
chief causes of boiler explosions. Contributary causes are in 
part due to rigidity of construction. This restrains the neces- 
sary movement of the parts under expansion and contraction, 
and may produce cracks, ripping of plates and leakage. Rigid 
staying neutralizes expansion and is very detrimental to the 
boiler. Improper disposition of the stays causes inequality in 
the distribution of strains, thus producing distortion, leaky 
seams, ruptured stays, cracks and ripping of the plates. Lack 
of provision for expansion is a frequent cause of trouble. 

A well designed boiler should have every part of the same 
strength at all temperatures, and so placed that adjacent parts 
will expand and contract together under all conditions and will 
not. work against each other. All material should be uniform 
throughout, strong enough to carry its individual load, but not 
so strong as to fail to give and exert an injurious force on 
any other member of the boiler. 

A poor and careless workman may cause many defects. First, 
in allowing poor plates containing blisters and laminations to 
be used. Then by careless handling in the forge fires he may 
burn the material. Good metal may become burnt in flanging. 
bending and welding. The sheets may be scored along the 
seams by sharp calking tools. The rivets may be burnt or im- 
perfectly upset, and other troubles may be hrought about by 
poor work in the boiler shop. 

Improperly made repairs with too strong or the wrong grade 
of material where the expansion and contraction of the patch 
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plate do not correspond with the old material of the boiler, 
may work great injury. Patching is a very important job, 
especially on the firebox and barrel. 

Bad management is the chief source of boilers getting in a 
weak and unsafe condition. All troubles can be discovered be- 
fore the danger line is reached by careful, painstaking and com- 
petent examinations. A well constructed boiler, properly re- 
paired, with proper and frequent cleaning out may become weak 
and unsafe because it is not properly taken care of. 

Committee.—E. W. Young, chairman, and J. H. King. 

Discussion.—Careless workmanship in rolling the shell plates 
for boilers was mentioned as, in some cases, making the boiler 
weak before it went into service at all. This referred to the 
forming of the extreme edges where the butt joint is made. 

That the proper procedure in case of a hot crown sheet is to 
put in feed water as rapidly as possible, at the same time deaden- 
ing the fire by covering it with fresh coal, was explained to some 
of the members who still held the exploded theory of the rapid 
flashing into steam of cold water on a hot sheet and a large 
increase in the pressure. 


WELDING SUPERHEATER TUBES 


All safe ending should be done at the firebox end. This is 
brought about by the necessity of always having good and new 
material at that location. It is the opinion of some of the com- 
mittee that there should not be more than one weld in these 
flues at any time. 

To apply the safe end at the firebox end, it will be necessary 
to cut the flue as close to the front flue sheet as possible to 
avoid waste of the body flue, and reduce the necessity of ap- 
plying long safe ends. The average life of a body flue of 
this dimension, in this particular service, would not exceed four 
safe endings. The average flue welding machines are built so 
they can weld a safe end 14% in. long. This can be done by 
first welding on a 5 in. piece, second an 8 in. piece, third an 
11 in. piece and fourth a 14 in. piece. At the expiration of 
this time the body flue will be about worn out. To do this it 
will be necessary to cut the flue close to the front flue sheet, 
as well as close to the old weld in the back end. In repairing 
in this manner there is always a new safe end at the firebox 
end, as well as a flue with only one weld. 

The best tools for welding these flues is a debatable ques- 
tion. In many localities the dimensions of old welding ma- 
chines, regardless of type, have been increased, and it is claimed 
that satisfactory results are being obtained. At some places a 
welding machine is used that revolves around the flue. This is 
reported to be successful, but some objections to it have been 
raised. 

The question as to whether the flue should revolve on the 
roller in the machine, or the machine around the flue, devlops 
a difference of opinion. To revolve the flue around on the 
roller requires some time for the flue to travel the distance 
and, being of very light material, it is likely to become cooled 
before the entire weld is made. It also requires more power 
and labor to operate and weld the flues successfully with a 
machine of this tyne. 

With a machine that revolves around the flue the weld is 
made much quicker and with less power and labor, but this 
machine also has its faults. First, it 1s claimed that it does 
not make a smooth job on the inside, but leaves an obstruction 
in the flue that is likely to cause it to clog rapidly. This is a 
serious objection, as it is necessary to have these flues clean 
at all times. It is also claimed that it 1s hard to weld the safe 
end on these large flues and keep them straight with this type 
of machine. 

Committee.—B. T. Sarver, chairman; J. J. Orr and J. P. 
Malley. 

Discusston.—No especial trouble was reported by any of the 
members in the successful welding of the large flues. The re- 
volving rollers were generally favored in preference to revolv- 
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ing the flue while welding. The possibility of chilling the metal 
to be welded by the cold mandrel on the inside was mentioned. 
Flues are generally being safe ended at the back or small end. 
At some shops either end is welded as seems desirable. 


EFFECT OF SUPERHEATERS ON THE LIFE OF FIRE- 
BOXES AND FLUES 


The committee is unable to find any well founded claim to 
show that superheating of steam has a detrimental effect on 
the fireboxes or flues, but, to the contrary, it is shown that the 
life of these parts is prolonged considerably, from the fact that 
where steam is superheated the working pressure is generally 
reduced. However, there are many large engines carrying 200 
lbs. working pressure with superheaters that show no ill effect 
on the fireboxes or flues. 

Committee—C. L. Hempel, chairman; H. M. Newgirg, E. E. 
Rapp, P. J. O'Malley and P. E. Cosgrove. 

Discussion.—Owing to the usual decrease in pressure on super- 
heater locomotives and the smaller amount of water evaporated, 
it was generally believed that the use of superheaters increased 
the life of the firebox and tubes. The dampers have given con- 
siderable trouble in connection with proper maintenance, and it 
was suggested that they be eliminated. It was explained, how- 
ever, that this was not practical and that the only railway that 
had taken them off was again using them. Welding the back 
end of the flues was being successfully accomplished at some 
shops. A life of three years was indicated for the joint with this 
method of fastening. 

MR. QUAYLE'S ADDRESS. 

At the opening of the third session, Robert Quayle, superin- 
tendent of motive power and machinery, Chicago € North 
Western, addressed the meeting. He urged each man to take 
his share in the activities of the meeting in order that all may 
get the greatest benefit. A boilermaker should be familiar 
with chemical and physical properties of the materials he is 
using. In his opinion, punches would soon be taken out of 
boiler shops for use on boiler plates. Greater care must be 
used in laying out and forming the sheets and no material 
with the slightest defect should be used. 

The boiler inspection law has been most helpful and has 
made for improved conditions. The inspectors generally were 
believed to be most efficient and, especially, if met in the proper 
spirit, were anxious to cause as little inconvenience as possible. 
Fair dealing with the federal inspectors was strongly urged by 
the speaker. 


MR. MCNAMANY'S ADDRESS. 


Frank McNamany, assistant chief inspector, Interstate Com- 
merce Commission, was invited to address the members and 
spoke breifly on the subject of federal laws as applied to rolling 
stock. It was pointed out that, in each case, the law did not go 
beyond accepted good practice, but selected the best practice in 
use and forced its general use. 


OXY-ACETYLENE AND ELECTRIC WELDING 
The committee reported general success with the oxy-acetylene 


-method of welding and cutting with the exception of vertical 


seams in the firebox. This difficulty is being overcome by the 
use of round or oval patches. The cutting and welding of 
superheater pipes at the bends, in place of using castings at 
these points was reported to be a successful practice at some 
shops. Electric welding is also successful, but the inability to 
cut with this system is an objection. Electrically welding flues 
in the flue sheets was mentioned. 

Discussion.—TFlectric welding has been most successful on the 
Eric. There are eight machines in operation on the castern 
lines and 60 per cent. of the work is on boilers. It was stated 
that cracks of all kinds can be welded. It is the practice to heat 
up the plate by means of steam on the inside of the boiler 
before beginning operations. The opening to be filled with 
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welding material must be extended clear through the sheet and 
leave an open space at the bottom. The weld is carried to a 
thickness %-in. greater than the sheet. It is very important that 
the welding material be hammered while hot and the more 
promptly this is done the better the results. There are now 
over thirty full sets of tubes welded to the tube sheets in service 
on this road, in addition to many partial sets. The method 
followed in this operation is to set the copper ferrule 1/32-in. 
back from the edge of the sheet, roll it, insert the tube, having 
it project 3/16-in. beyond the sheet (14-in. in the case of 
superheater tubes), roll lightly, prosser and then weld around 
the extension and to the sheet. After the welding is finished 
the work is smoothed off by a special tool and gone over lightly 
with a beading tool. Button head crown stays are also being 
welded when they become loose. Fight tubes or crown stays 
can be welded in an hour. The necessity of having all parts 
to be welded thoroughly clean was impressed on those who had 
not had experience with this process. The voltage and amperage 
must be varied to suit the condition of the work. 

Both the oxy-acetylene and electric welding outfits are neces- 
sary for the best results, according to a number of the speakers. 
Each has its advantages and disadvantages on different classes 
of work. One speaker had had no success with welding cracks 
at the edges of the sheets, particularly those in the fire door 
fange. A complete ring was inserted around the door and gave 
good results. In welding patches on the side sheets with oxy- 
acetylene it appears that the longitudinal seams are generally 
satisfactory but the vertical seams usually fail after two or 
three months. Round or oval patches are satisfactory however. 
The advisability of welding cracks, according to this member, 
depended on the length of time before the engine would go 
to the shop. Frequently such repairs were made in order to 
keep the engine in service, although it was not believed they 
were permanent. Welding of flues is not advisable in bad water 
districts on account of the increased difficulty in removing them 
at frequent intervals. 

It was stated that the federal inspectors would not permit 
the welding of staybolts. 

It was also stated that there was no danger or inconvenience 
to the other workmen on a locomotive on which electric welding 
was being done. 


BEST FORM OF GRATES 


C. J. Murray, Chicago & North Western, chairman of the 
committee. reported on grates for burning lignite. These are a 
rocking table grate which is identical with the former types of 
wood grates and is similar to grates used on some roads for 
burning hard coal. 

F. D. Timms, a member of the committee, favored finger 
grates with the fingers 6 in. in length and with dump grates at 
the back of the firebox, for burning bituminous coal. 

Discussion.—The type of grate in use on the Chicago. Burling- 
ton & Quincy was described. This consists of a series of table 
grates, each of which includes a rocking finger grate. There 
are no dead grates and the fire is dumped by tilting the table 
grates, together with the finger grates. In this way the fire is 
emptied without opening the fire-door or turning on the blower, 
thus preventing a heavy draft of cold air through the tubes. 


BENEFIT DERIVED FROM TREATING FEED WATER 


The practice of treating feed water is not general; it is used 
by a number of railroads, particularly where water conditions 
are bad. The usual treatment consists of mixing a solution 
of soda ash and lime, the relative proportions having been 
determined by chemists. 

Water is treated to prevent the formation of scale and foam- 
ing. Reports indicate good results from use of soda ash and 
caustic soda. There ts some difference of opinion as to bene- 
fits derived from treated water as a preventive of corrosion. 
One member reports the use of a polarized metallic preparation, 
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applied direct to the boilers in bars distributed over the crown 
sheet and tubes before closing the boiler and after each washout. 
This produces an effect more mechanical than chemical; it has 
an affinity for the material the boiler is made of and forms an 
amalgam over the boiler plates and tubes which prevents scale 
forming, also in the case of dirty or scaly boiler the fissures 
in the scale render it susceptible to removal because the ma- 
terial gets access to the plates and tubes through them, re- 
sulting in the scale becoming rapidly loosened and removed, 
falling to the mud ring or to the bottom of the boiler under the 
tubes where it is blown or washed out. 

Complete or accurate data are not available, but the reports 
indicate that life of the flues and fireboxes has been lengthened 
from 150 to 500 per cent. by using treated water. Also it shows 
a substantial decrease in the cost of maintenance and running 
repairs. 

The Santa Fe reports a cost of 4 cents per thousand gallons 
for treating feed water; the Canadian Pacific advises that the 
cost ranges from 2 cents to 5 cents, according to conditions. The 
polarized treatment costs about 3 cents per thousand gallons. 

Committee. —A. E. Shaule, chairman; Geo. Austin, T. W. 
Lowe and G. C. Wehling. 


J. F. DE VOY'S ADDRESS. 

J. F. De Voy, assistant superintendent motive power, Chi- 
cago, Milwaukee & St. Paul, addressed the convention on 
Thursday morning. 

In speaking of the federal boiler law he expressed the opinion 
that it has brought about a better condition of locomotive 
boilers, stating further that if the many regulations were gov- 
erned entirely by federal permission rather than by state laws 
more practical results would be obtained, inferring that state 
legislatures do not consider these various regulations from a 
practical and enginering standpoint, as does the federal govern- 
ment. If in preparing laws for the regulation of various con- 
ditions in railway practice the advice of associations or prac- 
tical men that are thoroughly versed in the problems under 
discussion is taken, much better results would be obtained. 

Boilers of today, with their modern improvements, are per- 
forming five times the work of boilers over 20 years ago, and 
while the increased size of boilers has magnified faults which 
were thought of minor importance in the older types of boil- 
ers they have been developed to such an extent that they are 
fully as safe to operate, and are 25 per cent. more efficient 
insofar as economy is concerned. 


ELECTION OF OFFICERS. 


The following officers were elected for the ensuing year: 
President, T. W. Lowe, Canadian Pacific; first vice-president, 
J. T. Johnson, Santa Fe; second vice-president, Andrew Greene, 
Big Four; third vice-president, D. A. Lucas, Chicago, Burling- 
ton & Quincy; fourth vice-president, J. B. Tate, Pennsylvania; 
hfth vice-president, C. P. Patrick, Erie; treasurer, Frank Gray, 
Chicago & Alton. 


AVIATION Recorp.—-A French aviator on May 18 flew from 
Hendon, England, to Calais, France, and back without landing, 
a total distance of 100 miles in 65 minutes, with one pas- 
senger. 


TEXAS STATE RaAILROAD.—Beginning on July 1, the Texas State 
Railroad, operating between Palestine and Rusk, Tex., will be 
operated under the jurisdiction of the governor instead of the 
State Prison Commission. Governor Colquitt has announced 
that he will assume the active management, and that instead of 
reporting a monthly loss he believes he will be able to make 
the road carn from $1,000 to $2,000 a month. The governor 
recently made an inspection trip over, the road with President 
W. B. Scott, of the Sunset Central Lines, for the purpose of 
obtaining advice from a practical railway man. A number of 
improvements are contemplated. 


UNDESIRED QUICK ACTION OF BRAKES 


C. N. Remfry, of the Duluth, Missabe € Northern, read a 
paper at the recent meeting of the Air Brake Association on 
“Undesired Quick Action, Its Prevention and Remedy,” an ab- 
stract of which follows : 

We have 7,000 ore cars and 2,000 freight cars on our road. 
The ore equipment does not leave our system, therefore it is 
under observation throughout the year; when the ore season is 
at its height each car will average one round trip of about 190 
miles every 24 to 36 hours, and is examined by air inspectors 
after each trip.* This equipment is in service only during the 
time that navigation is open on the great lakes, approximately 
from April 15 to November 30, and at the close of the season 
the brakes are cleaned and lubricated, and the cars stored for 
the next season’s work. 

Prior to and including the year 1906, triple valves were cleaned 
on the cars. We simply removed the triple cap and the check 
valve case, wiped the parts as clean as possible, applied triple 
valve oil to the slide valve and slide valve piston, then replaced 
the parts, after which the brakes were tested for leaks and de- 
fects. Under this method the brakes worked in first-class con- 
dition when cars were put in service at the start of the season's 
work, generally during the month of April, and continued giving 
good service while the weather remained cold. During the lat- 
ter part of May when the weather became warmer, undesired 
quick action developed on nearly all trains. 

We worked on the theory that in warm weather the oil or 
grease became thinner and settled to the bottom of the triple pis- 
ton cylinder carrying grit, dirt and rust with it, that this foreign 
substance moved back and forth with every movement of the 
piston, and that at times small pieces would wedge between the 
packing rings and bushings, holding the piston until the pressure 
became great enough to move the piston past the obstruction, 
and that when it did finally move, it went to emergency position, 
throwing the entire train into emergency. 

To overcome the undesired quick action it was recommended 
that triples be cleaned in a warm place. that the highest grade 
of lubricant possible to secure be used, that train pipes be ham- 
mered to loosen rust, scale, etc., and that the pipes be thoroughly 
blown out. The suggestion was followed out to the letter. Upon 
starting trains in the spring the undesired quick action developed 
immediately and lasted throughout the season of eight months, 
regardless of whether weather conditions were hot or cold. 
Delays came in from all sides, drawbars pulled out, and in gen- 
eral the equipment became more or less weakened; in fact, re- 
pair tracks and storage yards were tilled with bad-order cars. 
I do not hesitate to say 20 per cent. of our equipment was out 
of commission. The only explanation a train crew had to make 
for a break-in-two or a delay was “dynamite train.” 

Upon examining the triple valves at the end of the season, we 
found the lubricant on the triple valve slide valves and pistons in 
about the same condition as when the brakes were cleaned, with 
very little grit on the pistons or bushings. The matter was re- 
ferred to the Westinghouse representative in our district, and 
a large number of suspicious triple valves which he selected 
from trains developing undesired emergency action were sent 
to the Westinghouse works at Wilmerding, Pa., for closer ex- 
amination and test purposes. 

Before the opening of the 1909 season and before any ore 
car brakes had been overhauled, recommendation was made 
not to hammer the pipes, but to simply blow them out, to give 
special attention to the cleaning of the triple valves, gasolene 
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to be used where we previously used kerosene to remove grease, 
gum and dirt from the parts of the valve, and for lubrication 
we were instructed to use a high-grade, tine dry graphite on the 
slide valves and a good grade of grease or oil on the triple pis- 
ton. When the season opened all brakes on ore equipment had 
received this treatment, and at the end of the season or after 
running eight months, we had only six cases of undesired quick 
action, ánd in each case the triple valve causing the trouble was 
located and found to have oil on the slide valve. 

The following tabulated list of trains handled during the last 
six years will give an idea of the trouble experienced while we 
used oil or graphite grease on slide valves and the results ob- 
tained from changing to dry graphite: 


* > 

Trains Trains ey 

south north Emergency 

with with trains 
Year. loads. empties. reported. Cause. 
1907 6,878 6,672 375 
1908 4,021 3,897 4,021 Ñ ; 
1909 5,946 5,625 6 f bound uni icant on slide valve in 
1910 5,929 5,653 0 [ Mechanical defect. Wings of slide 
1911 3,092 2,898 | valve riveted too tight, causing 
1912 4,536 4,347 0 graduating valve to bind. 


* Hill trains not included. 


** Trains developed undesired quick action more than once during the 
trip. No record kept of the number of times undesired quick action took 
pae No record kept of the cars in each train. It is assumed that a 
arge percentage of the trains contained almost the same identical cars, 
therefore it is safe to say that the list includes trains which developed this 
trouble several times but on different trips. 


It is safe to say the undesired quick action experienced on the 
hill was more severe than on the road, especially on the down 
trip while trains are controlled with the retaining valves. To 
make the down trip, including the stops at docks, about eighteen 
service applications are made, while in road service it is not 
necessary to make so many, the average being about four ap- 
plications. 

Even at the present time our commercial trains, those handling 
regular mixed freight, quite frequently show undesired quick 
action. This can only be explained by the fact that these trains 
contain a number of foreign cars, brakes of which are lubricated 
with oil instead of dry graphite. 

It was also found that the type of triple valve had no effect 
one way or the other with producing or remedying the undesired 
quick action. The last change we made which had a bearing on 
this subject was in the brake cylinder lubricant. On the major- 
ity of our ore cars, the brake cylinder is located on the side 
of the car instead of being located under the car or under the 
end hopper sheets where it would be shaded in warm weather. 
Owing to this exposed location the brake cylinder lubricant, 
which was a heavy grease, became thinner, making it more pene- 
trating, and the possibility of its working back to the slide valve 
through the exhaust port, thereby destroying the benefits we ex- 
pected to obtain from doing away with oil or grease on this part 
of the valve, was a question we had to take into consideration. 
In 1909 a trial was made of a lubricant that does not appear to 
be affected by heat or cold, which has since been made the 
standard. 

Foremen and men cleaning triple valves are compelled to ob- 
serve the following instructions: 


INSTRUCTIONS TO TRIPLE VALVE CLEANERS, 


1. Remove triple cap, triple piston and slide valve. Place pis- 
ton and slide valve in a can of gasolene, completely immersing 
the parts, 

2. Remove check valve case and its parts. 

3. Clean piston bushing with cheese cloth and gasolene, clean 
the slide valve bushings with cheese cloth wrapped around a 
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stick and used as a swab, which has been soaked in gasolene, 
after which wipe all parts dry ánd blow out all ports with air. 

4. Remove triple piston and slide valve from gasolene, wipe 
dry and blow out all ports and blow off all parts. 

5. Apply graphite to chamois skin glued to a flat stick and rub 
graphite well into slide valve face, bushing seat and top of slide 
valve bush along the place where slide valve spring bears. Triple 
piston is to be replaced in the triple valve, the triple piston bush- 
ing being dry, after which a few drops of oil are to be applied 
to the bushing and be spread with the finger and the piston 
worked back and forth a few times. This method of lubricating 
triple piston bushing 1s to eliminate the possibility of any surplus 
oil working back on the slide valve, as may occur should the 
triple piston bushing be lubricated before the triple piston is put 
in place. Then put on the triple cap. 

6. Select a check valve case which has had the valve ground 
in, wipe all emergency parts dry and apply. Check valve case 
is not to be applied until triple cap has been put on and tight- 
ened up. This is to prevent any graphite which may drop off 
the slide valve when it is applied, from dropping into check valve 
case. 

7. All triple valves must be tested on Westinghouse improved 
test rack. 

In conclusion the points I wish to emphasize are (1) that 
with brake maintenance second to none, we had a serious epi- 
demic of undesired quick action each year until we finally changed 


our method of cleaning and lubricating triple valves to the one . 


just described; (2) that since then we have had practically no 
undesired quick action; and (3) that the effect on slide valves 
and their seats has been, as far as we can see, distinctly helpful, 
as indicated by less leaky slide valves. 


DISCUSSION. 


The members generally participated in the discussion, many 
stating that they had not obtained as good results by the 
use of dry graphite as Mr. Remfry had. This is due to the 
fact that dry graphite is not generally used by all the roads, the 
greater percentage of the trouble being experienced from for- 
eign cars not using this material. Among other causes pointed 
out as giving the undesired quick action, J. P. Langan (D. L. 
& W.) mentioned the inability of the feed valves to keep up 
with excessive train pipe leakage. He also stated that when the 
air cylinder of the compressor was lubricated by the automatic 
lubricator he found that the whole air system would be liabie 
to become flooded with oil. If this system is to be used extreme 
care should be taken to see that the lubricators are handled 
correctly. He also stated that a Jeak in the train line somewhere 
near the triple valve would often give the undesired quick action. 

C. W. Martin (Pennsylvania) spoke of the difhculty many 
roads would experience in the use of gasolene, due to the insur- 
ance restrictions, stating that he had found kerosene to do very 
nicely, but in this regard it was shown that extreme care must 
be taken to sce that the kerosene was thoroughly wiped off, as 
it would not evaporate as readily as gasolene. 

An interesting point was mentioned by IF. Von Bergen (N. C. 
& St. L.) who stated that he had experienced trouble with triple 
valve bushings that had been re-rolled; he believed all such re- 
pairs should be done by the manufacturing company to insure its 
being done correctly. 

G. H. Wood (A. T. & S. F.) stated that although he had used 
dry graphite, he had not found it to wholly solve the problem; 
trains out of Chicago would operate satisfactorily until they got 
down into the hot climate of Arizona, where the undesired quick 
action would take place, seemingly due to moisture in the train 
line. 

Most of the speakers could not report continued success by the 
use of dry graphite, stating that the oil in the brake cylinder 
would work back through the exhaust ports to the triple valve 
and that moisture from the train line would find its way to the 
slide valve. 
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Walter V. Turner (Westinghouse Air Brake Company) ex- 
plained that when either water or oil found its way to the triple 
valve slide valve seat, the advantages of the dry graphite were 
wholly nullified. The purpose of the dry graphite is to allow 
the air to percolate under the slide valve, thereby reducing its 
bearing pressure on the valve seat so that it will respond to a 
small difference in pressure between the auxiliary reservoir and 
the train line. He also stated that any dirt or other substance 
that would tend to cause the slide valve to stick would allow 
the pressure to accumulate on one side of the slide valve so 
that when the resistance was overcome, the slide valve would not 
respond to the graduating spring and would move to the emer- 
gency position. 

It was the consensus of opinion that while dry graphite 
would greatly reduce the causes of undesired quick action 
there were many other things to be considered as well, and 
so long as different roads used different methods in caring fer 
the triple valve there could be no uniformity in its operation. 


MARKING COUPLERS AND PARTS 


A paper on “Couplers and Parts, Marking by Manufacturers 
for Identification” was read by A. H. Young, St. L. & S. F., at 
the annual meeting of the Railway Storekeepers’ Association. 
An abstract follows: 

At present we have about forty different types of couplers and 
the number is increasing, although it is several years since the 
Master Car Builders’ Association took up the question of de- 
signing and adopting a standard M. C. B. coupler. Considerable 
progress has been made in this matter during the past two years, 
but even though a standard coupler is adopted at the next meet- 
ing of the Master Car Builders’ Association, we still have the 
present numerous types of couplers to maintain until the bodies 
are either worn out or scrapped. 

From an economical standpoint, the question of supplying re- 
pair parts for so many different kinds of automatic couplers 
should be a strong argument in favor of a single standard. The 
storekeepers are interested in this matter because it means not 
only less delay and less trouble in making repairs to foreign 
equipment, but will bring about a reduction of several thousand 
dollars in the amount of repair parts now necessary to be carried 
in stock. 

As we must maintain the present styles of automatic couplers 
for several years at least, I believe we should take some action 
to have all coupler parts marked in such a manner that they may 
be quickly and correctly identifìed. This can no doubt be ac- 
complished without adding any expense to the manufacturer, or 
much trouble to the Storekeepers’ or Master Car Builders’ As- 
sociations, by compiling a complete list of all couplers now in 
use, assigning a number to each coupler with the parts classified 
under the proper heading and designated alphabetically; the 
coupler number with the alphabetical prefix to be cast in each 
piece by the manufacturer. 

If all coupler parts were made with this identifying mark, it 
would enable the storekeeper or car department foreman to 
use the cheaper labor on his force to handle this class of ma- 
terial without the assistance of experienced and higher-priced 
workmen, because any laborer who could read the number would 
be able to tell at once the coupler to which any part belonged 
and could assort a shipment of mixed knuckles or locks just as 
readily as the most experienced car repairer. 

Discussion— AM the members speaking on this subject recog- 
nized its importance and urged that prompt action be taken. It 
was believed that the Storekeepers’ Association could handle it 
with assistance or co-operation with other associations, and a 
committee of three was appointed to draw up a list of all parts 
with recommended designating numbers, which should be in 
shape to be put in effect immediately on adoption at the next 
mecting. 


WILL TRIPLE VALVES OPERATE AS INTENDED? 


Effect of Different Sizes of Brake Pipe, Main 
Reservoir Pressures, Compressor Capacity, etc. 


S. W. Dudley, of the Westinghouse Air Brake Company, pre- 
pared a paper on this subject for the annual meeting of the Air 
Brake Association. In his absence it was read by W. V. Turner. 
An abstract follows: 

The triple valve is built to operate in a certain manner when 
the total pressure on the brake pipe side of its piston differs 
from that on the side next the auxiliary reservoir by a certain 
amount. Consequently, it will so operate whenever the pre- 
determined condition exists, regardless of how this condition 
may be brought about. From this point of view and with the 
triple valve in proper condition, it can never operate improperly. 

The successive stages in the advance of the air brake art in 
the direction of higher efficiency, economy and safety have re- 
ceived ample attention from time to time. The papers, and 
the discussions in connection with these papers, have neces- 
sarily involved much reference to the effect of conditions of 
apparatus, installation, maintenance, proper and improper 
manipulation and so on. But an account of the influence of 
these circumstances, especially on the service operations of this 
brake, does not appear to be available in a form convenient 
for reference or study. Consequently it seems both fitting and 
of value to the association to present for discussion and record 
the results of a somewhat comprehensive series of tests along 
these general lines which were conducted jointly by representa- 
tives of the Pennsylvania Lines and of the Westinghouse Air 
Brake Company. 

They were made to determine, comparatively, the effect of 
the more common circumstances affecting the service operation 
of the triple valve in modern passenger train service. A pri- 
mary consideration was the relative effect of 1 in., 1% in. and 
114 in. brake pipe on the release, the service and the emergency 
functions of the quick action triple valve. Other considerations 
were the effect of main reservoir pressure, compressor capacity, 
design of triple valve, kind of service brake applications, use 
of full release position, single and double brake equipment per 
car, condition of triple valve, rate of recharge of auxiliary 
reservoirs permitted and brake pipe leakage. 

The tests were made on a 12-car train test rack of double 
PM-1612 equipments, including one complete No. 6 ET loco- 
motive brake equipment, located out of doors at the plant of 
the Westinghouse Air Brake Company, Wilmerding, Pa. The 
apparatus was arranged so that any desired combination of 
conditions with regard to compressor capacity, size of brake 
pipe, arrangement of equipment or manipulation could be read- 
ily obtained. Standard (not extra heavy) pipe was used in 
all cases. The test rack duplicated, as nearly as possible, train 
service conditions. Whether or not the present service de- 
mands are in excess of the capacity of the ordinary quick action 
triple valve in other particulars than the releasing of the brakes 
was not considered at all in these tests, this being entirely for- 
eign to the present investigations. 

Previous to this series of tests the triple valves (originally 
taken from storeroom stock in good condition but without 
special attention being given them) had been operated on the 
rack more or less for about two weeks. Just preceding the 
tests each valve was tested on the triple valve testing rack. 
The records of these tests show that the valves were by no 
means in a uniform condition. Some were sensitive to appli- 
cation and some were not, and similarly some were sensitive to 
release and others required a considerable differential before re- 
leasing. No change, however, was made in any of the valves 
after they were tested on the triple valve test rack, as it was 
the opinion of all that to allow the valves to remain as they 
were would more nearly approach service conditions than to 
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have them all in the best possible condition. Preliminary tests 
showed that as the triple valves stood, the use of 1!4 in. pipe 
instead of 1 in. pipe did not appreciably change the number of 
brakes which would apply or release. 

By the use of a portable brake testing truck after these pre- 
liminary tests the triple valves were tested individually and in 
a number of cases were found to require an excessive pressure 
to cause them to apply or release. It was evident that this was 
not the condition necessary if the influence of different sizes 
of brake pipe was to be accurately determined. The triple 
valves not passing a predetermined minimum test were accord- 
ingly replaced by others which would pass such a test and the 
experiments then continued with all of the triple valves in as 
nearly a uniform condition as could be accomplished without 
taking any extraordinary pains. 

But few brakes failed to release with triple valves in good 
condition. To have triple valves in such a condition that 
they would fail to release was to introduce a disturbing factor 
(namely, the condition of the triple valve), which made im- 
possible a fair comparison of the effect of size of pipe, etc. 
In the present instance the rate of rise of brake pipe pressure 
on the last car in the train was chosen as a convenient and 
satisfactory standard of comparison because it is directly and 
primarily affected by the conditions which it is desired to com- 
pare, it varies through a sufficiently wide range to permit of 
ready and accurate observation and because, with triple valves 
in like condition, the more rapid the rate of rise of brake pipe 
pressure on the rear car, the more prompt and certain will be 
the release of the brakes. 


SIZE OF BRAKE PIPE. 


When releasing brakes and increasing the pressure in the 
brake pipe. a 1% tn. pipe produces no improvement, and on the 
whole is less satisfactory than a 1% in. pipe in this respect. 
The time to increase the brake pipe pressure 5 lbs. on the last 
car in the train is practically the same as with 1% in. pipe. 
The difference in brake pipe pressure at the front and rear 
ends of the train during release is materially less than with the 
smaller sizes of pipe, which tends towards a greater uniformity 
of release of all the brakes in the train, other conditions being 
equal. With the triple valves in the non-uniform conditions 
already mentioned it was observed that the use of 1!4 in. pipe 
instead of 1 in. pipe did not appreciably change the number of 
brakes which would apply or release. 

The effect of 14% in. brake pipe in service applications is to 
considerably delay the time of obtaining full brake cylinder 
pressure corresponding to the reductions made on the train 
as a whole, but at the same time cause a more uniform starting 
of the application of all the brakes. With a 1'. in. brake pipe, 
the time to start the application of the brakes on the twelfth car 
is practically the same as for the 1 in. and 11 in. The aver- 
age time to obtain maximum pressure in making a 20 Ibs. rec- 
duction with the 114 in. pipe is 24.6 seconds, which is 5 seconds 
(or 25 per cent.) longer than for the 1'4 in. pipe and 10 seconds 
(or 70 per cent.) longer than for the 1 in. pipe. 


A 


While the use of a 114 in. pipe slightly increases the emerg- 
ency brake cylinder pressure, it seriously interferes with the 
obtaining of serial quick action especially with the brake (both 
triple valves) on the car next behind the locomotive cut out. 
The brake cylinder pressure in emergency is increased 6 lbs., 
or 7.7 per cent. above that obtained with the 1 in. pipe and 4.5 
lbs., or 5.8 per cent. above that with the 1'4 in. pipe. The time 
of transmission of quick action through the train is not ap- 


preciably affected. Quick action could not be obtained with a 
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single engine and train having one car at the head cut out, nor 
could it be obtained at all with a double header, no brakes 
being cut out. With a 1 in. pipe quick action could be obtained 
in all such cases. The 1% in. pipe, therefore, offers no ap- 
preciable advantages over the 114 in. pipe and does introduce 
some distinctly undesirable features. 

The record of the brakes released with the 114 in. brake pipe 
is slightly better than with the 1 in. pipe. Its advantages in 
this particular are so slight as to be negligible in comparison 
with the much more marked differences produced by the use 
of other means, such as heavier brake pipe reductions, higher 
main reservoir pressure, etc., to be referred to in detail later. 
The time to increase the brake pipe pressure 5 lbs. on the last 
car is, under all conditions, less with the 114 in. pipe than with 
the 1 in. pipe. This should result in a corresponding improvement 
in releasing brakes. The summary of the tests, representing 
conditions where some brakes are close to the “sticking point,” 
shows that for the 1 in. pipe, out of a total of 432 possible stuck 
brakes 6.5 per cent. were stuck for 10 seconds and 3.7 per cent. 
stuck for 60 seconds. The substitution of a 1/4 in. pipe for a 1 in. 
pipe, other conditions remaining the same, reduced these per- 
centages to 1.6 per cent. and 0.9 per cent. respectively. The 
percentages for 1% in. pipe were 1.2 per cent. and 1.2 per cent. 
respectively, showing no appreciable gain over 114 in. pipe. 
However, on the whole, the difference between the effect of 1 
in. and 1% in. pipe on the release of the brakes was not suf- 
ficient to indicate that the larger pipe would materially assist 
in releasing the brakes under otherwise unfavorable conditions. 
The difference in brake pipe pressure at the front and rear 
ends of the train when releasing is materially less than with 
the 1 in. pipe, tending towards greater uniformity in release, 
other conditions being equal. 

The effect of a 1% in. brake pipe in service applications is 
to somewhat delay the application of the brakes on the train 
as a whole, but at the same time produce a more uniform 
starting of the application of all the brakes. With a 1% in. 
brake pipe the time to start the application of the brakes on 
the twelfth car is practically the same as for the 1 in. pipe. 
The time to obtain maximum pressure in making a 20 lbs. re- 
duction is 19.6 seconds, which is 5 seconds (or 35 per cent.) 
longer than with the 1 in. pipe. 

The use of the 14 in. pipe slightly increases the emergency 
brake cylinder pressure, but tends to hinder serial quick action. 
This interference with quick action, however, was not appre- 
ciable, except under the more severe conditions; which con- 
ditions were, however, not sufficient to affect the obtaining of 
quick action with the 1 in. pipe. The emergency brake cylin- 
der pressure is increased 1.5 Ibs., or 2 per cent. above that 
with the 1 in. pipe. The time of transmission of quick action 
throughout the train is not appreciably affected. Quick action 
could not be obtained (using one engine) with two cars (4 
triple valves, two per car) cut out at the head end of the train, 
nor could it be obtained with a double header and one car 
cut out at the head end. With a 1 in. pipe quick action could 
be obtained in all cases. 

The use of a 1% in. pipe would, therefore, tend toward im- 
provement in releasing brakes, would be a distinct economic 
advantage (due to having but one, instead of two standard 
sizes Of air brake hose and fittings to be kept in stock and 
handled) and would not be objectionable, either on account of 
a slower service application or its effect on quick action ex- 
cept under extreme conditions. However, 1t could not be ex- 
pected to entirely eliminate the troubles heretofore experienced 
with double equipment cars, other conditions remaining un- 
changed, and is of much less benefit than a number of the other 
factors, such as manipulation, main reservoir pressure, and so 
on mentioned in this report. 

General Conclusions —As would be expected, with low main 
reservoir pressure and short time in full release position, there 
is not much difference in the results with different size pipe, 
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but with the higher (140 Ibs.) main reservoir pressure the effect 
of large size pipe is marked. With 140 Ibs. main reservoir pres- 
sure, for all reductions and times in full release position, the 
difference between the brake pipe and pressure on car | and on 
car 12 with 114 in. pipe is half or less than half that with 1 in. 
pipe. With other conditions the same, the 1/4 in. pipe permitted 
the brake pipe pressure on the last car to rise to a higher point 
than did the 1 in. during the time the brake valve handle is in 
full release position. 

The average time to start the brakes applying varies but a 
few tenths of a second for all different reductions and different 
sizes of pipe. That there is no particular difference in this re- 
spect under extreme conditions is shown by the fact that the 
average time to start the application is the same (3.8 seconds) 
for the 6 lbs. reduction and 1 in. pipe and for the 20 Ibs. reduc- 
tion and 1!% in. pipe. 

The average time to obtain maximum brake cylinder pressure 
is materially longer, the larger the size of pipe. The time to 
obtain maximum pressure in making a 20 lbs. reduction with 
1% in. pipe in 24.6 seconds, which is 5 seconds (or 25 per cent.) 
longer than for 1% in. pipe and 10 seconds (or 70 per cent.) 
longer than for 1 in. pipe. With 1% in, pipe this time is 19.6 
seconds, or 5 seconds (35 per cent.) longer than the time when 
using 1 in. pipe, viz., 14.5 seconds. The tests showed that for 


BDC CAR 12 
BC CAR y 


TEST MO 186 BRAKE PIPE 
BPCAR* 12 


TEST NO 108 INBRANE PIPE 
P CAR 12 
P CAR 1 


TEST NO 163 IMBRANE PIPE 


Fig. 1—Comparative Promptness, Uniformity and Rate of Fall of 
Brake Pipe Pressure and Rise of Brake Cylinder Pressure 
During Service Application and of Rise of Brake Pipe Pressure 
and Fall of Brake Cylinder Pressure During Release. 


1 in., 114 in. and 1% in. brake pipe. 

Equipment double PM 1612. 

Brake pipe reduction 12 Ibs. 

Brake valve handle in full release 10 seconds. 

Main reservoir pressure 140 Ibs. 

Compressors—-One 914 in. M. R. volume 60,000 cu. in. 


a 20 lbs. reduction the maximum time to obtain maximum cylin- 
der pressure with 1 in. pipe (15.8 seconds) is 2.2 seconds shorter 
than the minimum time with 114 in. pipe and 7.2 seconds shorter 
than the minimum with 11% in. pipe. 

Figs. 1 and 2 show clearly that with a 1 in. pipe there is a 
greater difference between the brake pipe pressure on the head 
and rear end of the train during service application of the brake 
than with the larger size of pipe. They also enable a direct 
comparison to be made of the considerably increased time re- 
quired to make the same brake pipe reduction with the larger 
size pipe. In releasing, these brake pipe cards show a much 
greater rise in brake pipe pressure on the first car than on the 
last car, the difference being less, however, as the size of pipe 
increases. Morcover, they show the characteristic slow rate of 
rise of pressure on the last car. The much slower brake appli- 
cation with the larger size pipe follows the slower fall in brake 
pipe pressure. The difference in time of obtaining brake cylin- 
der pressure on the first and twelfth cars, all the way up until 
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the maximum is reached, is practically the same for the different 
sizes of pipe. 

The brake cylinder release cards are practically identical for the 
different sizes of pipe. In the case of the equipments from 
which these cards were taken it is evident that the release was 
prompt under all conditions, the release on Car 1 being com- 
menced in a half-second or less, and on Car 12 within about a 
second and a half or less than two seconds at the most. Evi- 
dently, where triple valves are releasing in the manner illus- 
trated on these cards, the leaving of the brake valve handle in 
release for six seconds, ten seconds, or fifteen seconds, cannot 
possibly have any effect on the release of the brakes. That 
all do not always release thus, however, is also indicated by the 
test data previously referred to. 

The time of transmission of quick action is but little affected 
by the size of pipe. The difference in time of transmission of 
quick action when the pipe is increased from 1 in. to 1% in. 
is not appreciable. With 1 in. pipe three cars had to be cut 
out at the head end before quick action would fail. When a 
car brake is spoken of as being “cut out” it is understood that 
both equipments on the car having double equipment are cut 
out. With 114 in. pipe on cars and a single engine, with either 
l in. or 114 in. pipe on tender, quick action failed with two 
cars cut out and with double header quick action failed with one 
car cut out. With 1% in. pipe on the cars quick action failed 


Fig. 2—Comparative Promptness, Uniformity and Rate of Fall of 


Brake Pipe Pressure and Rise of Brake Cylinder Pressure 
During Service Application and of Rise of Brake Pipe Pressure 
and Fall of Brake Cylinder Pressure During Release. 


l in., 1% in. and 14 in. brake pipe. 
_ Equipment double PM 1612. 

Brake pipe reduction 20 Ibs. 

Brake valve handle in full release 10 seconds. 

Main reservoir pressure 130 lbs. 

Compressor—One 9% in. main reservoir, volume 60,000 cu. in. 


with the single engine and one car cut out and with the double 
header quick action could not be obtained at all, no brakes being 
cut out. 

The effect of different size of pipe on the cylinder pressure 
obtained in emergency application is as follows: With the 1% 
in. pipe 79.5 lbs. is obtained or only 1% lbs. higher average 
emergency cylinder pressure than with the 1 in. pipe (78 lbs.), 
and with the 11% in. 84 Ibs. is obtained, which is 6 lbs. higher 
than with the 1 in. pipe. This is in proportion of 1 to 1.02 to 
1.08. The increase in volume of pipe is approximately 1 to 
1.73 to 2.38. It is not to be expected, however, that the emer- 
gency brake cylinder pressure should increase in the same pro- 
portion as the brake pipe volume, because the emergency pres- 
sure depends in a large measure on the auxiliary reservoir 
volume which remains constant and is much greater than the 
volume of the brake pipe. The release after an emergency 
application is noticeably longer for the larger size of pipe. 
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MAIN RESERVOIR PRESSURE. 

A high main reservoir pressure at the time the release is 
made is one of the most effective aids in overcoming troubles 
from stuck brakes. With 130 Ibs. main reservoir pressure, 10 
seconds in full release, there was a total of 20 brakes stuck 
for 20 seconds and 13 stuck for 60 seconds in all tests with all 
sizes of pipe. With 140 lbs. main reservoir pressure, all other 
conditions the same, not a single brake failed to release within 
10 seconds. With 140 lbs. main reservoir pressure the time to 
increase the brake pipe pressure 5 lbs. on the last car varied 
from 4 to 12 seconds under conditions and methods of manipu- 
lation varying from most to least favorable. With 130 Ibs. 
main reservoir pressure this time varied from 6 seconds to 30 
seconds, the longer time being due to the recharge being in- 
complete at the time the brake valve handle was returned from 
full release to running position, requiring the latter part of the 
increase in brake pipe pressure to take place through the feed 
valve, at which time the feed valve rather than the size of pipe 
would be the governing factor. With 120 lbs. main reservoir 
pressure this time varied from 8 seconds to 68 seconds, the ex- 
cessively long time being due to the still greater effect of the 
feed valve as just explained. 

COMPRESSOR CAPACITY, 

That this high main reservoir pressure must be available 
at the time the release is made follows as a matter of course. 
In carrying on such tests as these it was necessary to wait un- 
til the air compressor had raised the main reservoir pressure 
to the proper point before releasing. With the single 915 
in. compressor used in most of the tests this time was usu- 
ally only ten seconds and never over 15 seconds, and a special 
test would have been required to show satisfactorily the dif- 
ference between an ample and an insufficient compressor capac- 
ity. It goes without saying, however, that the maximum main 
reservoir pressure necessary in order to insure satisfactory re- 
leasing of the brake will be more certain the greater the com- 
pressor capacity, especially in view of the many influences that 
are likely to combine to prevent the utilization of the maxi- 
mum compressor capacity which would otherwise be available 
under favorable conditions. The few tests which were made 
with two compressors instead of one were sufficient to show the 
less burden imposed on each compressor when two were used 
and the very desirable increase in reserve capacity to take care 
of abnormal conditions. 

BRAKE APPLICATIONS. 

One of the most impressive results of the tests was their 
consistency throughout with the principle that the brakes can 
be released with greater certainty after a heavy brake pipe 
reduction than after a light reduction. The differential, 
or “driving head,” with a light reduction, is smaller and 
consequently cannot force the air back through the brake 
pipe and increase its pressure as promptly as the higher 
differential available when the reduction is heavier. It is the 
light brake pipe reductions that cause the most trouble. Few 
brakes stick after a 20 Ib. reduction, and those that do require 
attention, as it is internal and not external conditions that 
are responsible. But it is not always feasible to make heavy 
service reductions. There are likely to be times when there is 
some doubt as to whether a reduction sufficient to insure the 
possibility of subsequently releasing all triple valves may not 
be heavier than necessary, or perhaps desirable. Judgment 
alone can decide what is best to be done in such cases. 
Considered broadly, such results indicate that whenever a low 
retarding force is necessary it should not be possible to obtain 
this with brake pipe reductions less than will permit of a rea- 
sonably certain release of the brakes under otherwise average 
conditions. 

TIME FOR RELEASE. 

The tests show that so long as the time to recharge the brake 

pipe sufficiently to release all normally operating triple valves 
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exceeds the time that the brake valve handle is ordinarily left 
in release position there is a greater tendency for the less sensi- 
tive triple valves to fail to release. In such cases the longer 
the brake valve handle is left in full release position the 
quicker is an increase of 5 lbs. at the rear end obtained. Con- 
sequently, the greater is the likelihood of releasing brakes which 
otherwise would stick. However, they show that with the 
longer time in full release position there is also a greater tend- 
ency to overcharge the system and thus invite evils of a dif- 
ferent sort. 


To leave the brake valve handle in full release longer than ` 


six or eight seconds does not necessarily insure releasing brakes 
which would stick with a shorter time in full release position. 
Whether the brake valve handle is in full release position six 
seconds, or ten seconds, or fifteen seconds, the rate of rise of 
brake pipe pressure for the first six seconds is the same in each 
case and the great majority of triple valves that are going to 
release at all will have released before this time, and those 
that have not released usually will remain “stuck.” 

Furthermore, the tests in general showed that no fixed rule for 
the time the handle should be left in full release position can 
be laid down arbitrarily, with the expectation of obtaining the 
best results in all cases. This depends largely on a proper 
judgment of the influence of the various factors involved, such 
as length of train, amount of reduction, main reservoir pressure 
and volume, etc., although in some instances it will doubtless 
be possible for those intimately familiar with existing conditions 
in any particular territory to formulate general instructions 
which will be of considerable service. 


SINGLE AND DOUBLE P-M EQUIPMENTS. 


The brake pipe can be recharged much more quickly and, 
therefore, the triple valves released with much greater certainty 
when using the single equipment. This simply amounts to say- 
ing that it is harder to recharge a pipe with two outlets of a 
given size, each leading to a large auxiliary reservoir, than if 
there were only one outlet. The difference between the two 
cases was considerable. In no instance with the single equip- 
ment did the time to increase the brake pipe pressure on Car 
12 5 lbs exceed 5.2 seconds, as compared with a maximum of 
over a minute when conditions with the double equipment were 
unfavorable. This is very clear evidence of the reason why 
long trains or trains having large auxiliary reservoir volumes 
to be recharged by P-2 triple valves give so much more trouble 
on the road than was experienced before the brake pipe was 
subjected to such an excessive drainage. 


AUXILIARY RESERVOIR RECHARGE. 


The difference between the results obtained with single equip- 
ment cars in short trains and with double equipment cars on 
long trains with large reservoirs is proportional to the differ- 
ence between the amount of air which can be permitted to flow 
into the brake pipe and the amount which is able to flow out 
from the brake pipe. As the rate of inflow is fixed by many 
considerations the question naturally arises: Why not limit the 
rate at which air can leave the brake pipe to an extent which 
will permit of always obtaining a sufficiently rapid rate of rise 
of brake pipe pressure to positively insure a release of all triple 
valves? This is perfectly logical, and, in fact, is what is done 
in the more recently designed apparatus. 

But with the quick action triple valve there is only one way 
in which this can be accomplished, viz., restrict the rate at which 
the auxiliary reservoir can be recharged by reducing the open- 
ing from the brake pipe to the reservoirs. For convenience in 
making a test to show what could be gained by such a moditi- 
cation, the slower rate of charging the auxiliary reservoirs was 
accomplished by inserting a check valve in the pipe leading 
from the triple valve to the auxiliary reservoir, having a small 
hole drilled through the check valve proper of a size suitable 
for the rate of recharge desired. The check valve opened 
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freely in the direction of the triple valve so that it offered no 
restriction to the flow of air from the auxiliary reservoir. 
When arranged to give the minimum permissible rate of re- 
charging (viz., that of the present P-2 triple valve and the 
largest size auxiliary reservoir—16 in. x 42 in.—with which it 
is being used in regular service), it was found that the use of 
these check valves very materially diminished the time required 
to increase the brake pipe pressure on the last car 5 lbs., and 
thereby the condition of the single installation on a short train 
with small.volumes to be handled is more nearly approached. 

Under unfavorable conditions the charging of the brake pipe 
at the rear end of the train was increased nearly as much 
as under the most favorable conditions without the chokes and 
with the chokes, the use of 1% in. pipe instead of 1 in. pipe 
produced no appreciable effect, so far as the increase in brake 
pipe pressure on the rear was concerned. 

The use of such check valves or their equivalent would, 
therefore, assist in obtaining a quicker recharge of the brake 
pipe and so tend to diminish troubles due to stuck brakes. 
This conclusion in itself, however, is only one side of the 
story. There are several other considerations involved, two of 
which may be mentioned briefly. Difficulty is always experi- 
enced in keeping the ordinary check valve tight, especially with 
relatively low differentials of air pressure, and questions of in- 
stallations and maintenance then arise, which would require a 
trial and close observation before the service efficiency of such 
an expedient could be determined. The question of what im- 
provement could be expected from such an expedient is, there- 
fore, one of design or modification of existing apparatus, to 
suit specific conditions. Again, as a general proposition, any 
slower rate of recharging of auxiliary reservoirs in passenger 
service than exists at present is undesirable. It is too slow 
now and the tendency of service requirements and of modern 
equipments is all towards a quicker rather than a slower rate 
of recharge. A reservoir not charged is useless for braking 
purposes. A prompt release of the brakes, therefore, requires 
a prompt increase in brake pipe pressure, which in turn, cannot 
be accomplished if the auxiliary reservoirs are being recharged 
from the brake pipe at the same time that the release is being 
made. But the recharging of the reservoirs cannot safely be 
restricted. The difficulty is now that there is but little margin 
which will permit of making re-applications as frequently as is 
often necessary and to slow up thu rate of recharging of the 
reservoirs would make this margin still less. These opposite 
requirements would be satisfied only by, first, preventing the 
recharging of the reservoirs from the brake pipe during the 
time the brakes are being released and by, second, recharging the 
reservoirs meanwhile from some source other than the brake 
pipe. This not only accomplishes the desired object, viz., pre- 
vents an excessive drain on the brake pipe, but also recharges 
the auxiliary reservoirs as quickly as the brake pipe alone can 
be recharged. In doing this the releasing of the brakes is in- 
sured to a maximum degree, because the brake pipe only (or 
with only a very small additional volume) has to be recharged 
in order to release. As a matter of fact, the result of this pro- 
cedure is to enable the brake pipe pressure to be increased at a 
more rapid rate than at any other time in the history of the 
air brake. 

Tests were made to ascertain if the use of 1% in. pipe on the 
engine in place of 1 in. pipe would have any effect on the trans- 
mission of quick action, both with a single engine and with a 
double header. No difference in the results could be detected. 

To compare the effect of 1 in. and 1% in. pipe on the loco- 
motive (14 in. pipe on the cars in each case) on the service 
operation of the brakes a series of 12 lb. brake reductions were 
made, the brake valve handle being left in full release position 
for 6, 10 and 15 seconds with both 120 lbs. and 140 lbs. main 
reservoir pressure. The results agreed so closely that no dif- 
ference could be established one way or the other, either in the 
service application or release of the brakes. 


June, 1913. 


The tendency of the larger size brake pipe is undoubtedly in 
the direction of permitting a greater amount of air loss by 
leakage without causing an application of the brakes. This 
merely amounts to saying that while a triple valve will apply 
on the same rate of drop of brake pipe pressure, the rate of 
drop with a larger brake pipe will not be as fast as with a 
smaller pipe for the same opening to the atmosphere. 


OTHER DATA, 


With the 1% in. pipe heaviest reductions and longest time in 
full release position, it was observed that during the time the 
brake valve handle was in full release position the brake pipe 
pressure at the rear of the tender was only 5 lbs. below that 
in the main reservoir. This showed that the H-6 brake valve 
opening was practically equal to the capacity of the 1% in. 
pipe and that a larger opening through the brake valve in full 
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GRAND TRUNK HOPPER BOTTOM BOX 
CAR 


The Grand Trunk has had a box car in operation for about 
two years fitted with a hopper bottom for the rapid unloading 
of coal and other bulk freight. The construction of the car 
is similar to that of many of the steel frame box cars now in 
general use except that the center sills are considerably 
heavier. The hoppers slope from the center of the car and 
from both ends, the hopper doors being placed on either side 
of the side doors of the car. In order to determine the best 
type of door for the different kinds of freight handled, two 
different hopper doors have been tried out. One of these is a 
sliding door operated by a worm and gear and working against 
the load when opened; the other is a hinged drop door sim- 


Steel Frame Box Car Equipped with a Hopper Bottom. 


release position would be of no practical assistance, so long 
as larger than 114 in. pipe is not used. 


DISCUSSION. 

P. J. Langan (D. L. & W.) stated that he had found it im- 
possible to make 5 lb. reductions without brakes sticking. Mr. 
Turner explained that that was on account of the large auxili- 
ary reservoirs used on the D. L. & W., which allow the brake 
to set sufficiently to cause a stuck brake, there being enough 
pressure in the brake cylinder to make some appreciable brake 
application and too much pressure in the auxiliary reservoir 
to permit the triple valve to go to release position when the 
train line was recharged. With the smaller auxiliary reservoir 
this difficulty would be overcome. 


CoaL IN JAPAN.—The output of coal in Japan increased nearly 
56 per cent. between 1905 and 1910. 


ilar to those in general use on hopper bottom gondola cars; 
both of these doors are fitted with a specially designed grain 
tight joint. 

When it is desired to use the car as an ordinary box car, 
doors are provided which are hinged to the side sill on the in- 
side face of the hopper. When these doors are closed they 
are supported by the center sill and form a continuation of 
the car floor. When the hoppers are being used these doors 
are swung open and set flush against the inside face of the 
door posts, forming the grain doors. For oats or other light 
grain an extension piece is placed on the doors to enable the 
car to carry its full capacity. 

The car was designed under the direction of James Coleman, 
superintendent of car department, Grand Trunk, and is being 
operated between Midland, Ont., and Portland, Me., carrying 
grain on the eastward trip and coal on the return trip. It has 
been found that to unload a car of grain through the hopper 
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does not require more than seven minutes, but it is believed 
that this time can be materially reduced, as when the test 
was made the grain elevator was found to be unable to take 
the grain into the receiving hoppers as fast as it was dis- 
charged from the hopper of the car, so that the latter would 
temporarily choke up. The following table gives some general 


Interior of the Grand Trunk Hopper Bottom Box Car. 


data of the car, as compared with the standard box car in use 
on the Grand Trunk: 


Hopper 

ottom Standard 

Box Box 
Weight ‘at ‘Car, MD rr ARAU es Be Tes 48,000 37,000 
Carrying’ Capacity: Wasa narra te hice aa 110,000 66,000 
Carrying capacity, bushels (wheat).................... 1,833 1,100 
Total weight, car and lading: s c.2i<s0%0 iaa sr 158,000 103,000 
Tons carrying capacity per ton Welght.o.omocc.om. ss. 2.29 1.73 
Ton miles, tare; Midland to: Portland. citar aie 16,728 12,894 
Ton miles, net, Midland to Portland..........»...<.».. 38,335 23,001 
Ton miles, total, Midland to Portland................. 55,063 35,895 


CoaL MINE ACCIDENTS.—During the calendar year 1912 there 
were 2,360 men killed in and about the coal mines of the 
United States. 


An Earty Locomotive AND Train.—The locomotive steam 
engine constructed by David «€ Garther, of York, Pa., com- 
menced her operations on the Baltimore € Ohio Railroad 
under the most favorable auspices on Tuesday. It started from 
the Pratt street depot for Ellicott’s Mills, with the entire train 
destined for that place, consisting of fourteen loaded cars, carry- 
ing together with the engine tender a gross weight of 50 tons. 
The whole train went off in fine style and was soon out of 
sight. A gentleman present says it was out of sight of the 
depot in about 6 minutes, and the rapid gliding of the immense 
train was one of the most imposing and beautiful spectacles he 
ever witnessed.—From the American Railroad Journal, July 28, 
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SELF-PROPELLED CARS* 


BY S. T. DODD AND B. H. ARNOLD, 
Engineering Department. General Electric Co. 


The discussion is confined largely to the heavier types of 
independent cars, such as are suitable for steam trunk line and 
branch line service. The advantages of the internal combustion 
engine in operation, maintenance and radius of operation are 
so marked that the major part of the paper:is devoted to this 
type of car. 


STEAM CAR. 


In summing up the position of the steam motor car, we note 
that of all the types which have been built, very few have been 
duplicated and none have been adopted as standard by operating 
roads in spite of the fact that they have been before the public 
for a length of time reasonably sufficient for their development. 
The .objections which seem to have prevented their success are 
apparently: First, the cost of Maintenance. The necessity of 
developing a relatively high horse power in a limited space 
results in a special or cramped design of boiler and engine which 
is not economical in maintenance or repair. Next, the limited 
tractive power or excessive weight on drivers. The majority of 
cars of this type which have been built have the driving power 
applied to one axle only. Frequent stop service, for which the 
independent car should be particularly fitted, demands a high 
tractive effort in starting, if acceptable schedule speeds are main- 
tained, and such tractive effort is not obtainable without a fairly 
high proportion of the weight upon driving axles. This results 
in excessive weight on the driving wheels when there is only 
one driving axle. Third, their limited operating radius. Tanks 
of 100 gal. of fuel and 1,000 gal. of water seem to be acceptable 
in practice. This represents a weight of fuel and water of nearly 
10,000 lbs. and gives apparently an operating radius of only about 
50 miles for fuel and 30 to 40 miles for water. For practical 
success, it appears that such a car should have an operating 
radius of about 100 miles without recharge. 


STORAGE BATTERY CAR, 


A storage battery car for branch line service, such as we have 
in mind, might fairly be assumed to have a weight of 40 tons 
and to require about 50 watts per ton mile for operation. This 
is equivalent to 2 k. w. per car mile, or for a run of 100 miles 
without recharging, would require a battery which would have 
a weight of about 10 tons or one-fourth the total weight of the 
car. These figures are presented to explain battery cars and to 
show that long distance operation of heavy cars without recharge 
of battery would entail a prohibitive weight of battery. 

The writers wish to be clearly understood, however, that they 
believe that, on service which is within the scope of the battery, 
the storage battery car has a useful and economical field. 


INTERNAL COMBUSTION ENGINE CAR, 


Engines of the internal combustion type have been designed 
and built, which will use directly fuel in any of its three forms, 
solid, gaseous or liquid. The use of solid fuel, however, has 
not as yet been successful and gas fuels, while eminently satis- 
factory in certain cases, are practically prohibited by the con- 
ditions of motor car operation. The gas must either be carried 
compressed in tanks, or manufactured for immediate use in gas 
producers on the car. Both of these methods are subject to 
the same objections affecting steam and compressed air cars, as 
well as some additional ones. 

The circumstances surrounding the use of liquid fuel are 
widely different. Internal combustion engines using this form 
of fuel are well and satisfactorily known and have reached a 
high degree of perfection. As an illustration of the economy of 
this type of fuel, it is to be noted that gasolene cars of 35 to 50 


*Abstract of a paper read at the annual convention of the International 
Railway Fuel Association. 
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tons weight in actual operation on steam line service are carry- 
ing an amount of fuel which is equivalent to a radius of opera- 
tion of 300 miles without recharging, and that including the 
weight of water for cooling the cylinders. the total weight of 
fuel and cooling medium does not exceed 2,750 Ibs. 

Mechanical Drive.—The best known development for passen- 
ger service has been the type of car built by the McKeen Motor 
Car Company. The first of these cars was built in 1905. In its 
latest development the standard car consists of a steel body 70 
ft. in length with center entrance or side doors. In this car the 
designer has made the side of the car assist the floor beams in 
strengthening and stiffening the whole structure, making of the 
car floor and sides a composite girder, while the shape and loca- 
tion of windows and doors are subordinated to the requirements 
of strength. The exterior of the car. having smooth sides, 
pointed ends and a sloping roof, gives the general impression 
of being suitable for high speed service. The interior of the 
car is divided into an engine compartment and a seating com- 
partment, either with or without smoker, baggage or express 
compartments. The passenger compartment mav seat as high 
as 100 passengers. The gasolene engine which stands on the 
motor truck and swivels with it, is a six evlinder engine with 
10 in. x 12 in. cylinders driving a crank shaft at right angles to 
the center line of the car. A sprocket is carried on this crank 
shaft which drives the forward axle, which has 42-1n. wheels, 
through a chain drive by means of an air operated friction clutch. 
Two gear ratios are supplied and the air clutch throws in one 
or the other of these sets of gears, thus obtaining a slow speed 
and heavy tractive effort for starting. or a high speed for run- 
ning. With either one of these gear ratios, the variation in speed 
from minimum to maximum is attained entirely by variation in 
engine speed regulated by the throttle and spark. With low 
speed gearing the full engine power is ordinarily attained at 
about 10 to 15 m. p. h., while with the high speed gearing, the 
full engine power 1s attained at the maximum running speed of 
the car. Maximum speeds developed by these cars are reported 
as high as 60-70 m. p. h. The cars are fitted with fuel tanks of 
100 gal. capacity and weigh complete approximately 35 tons. 

In addition to the McKeen cars, some other mechanical drive 
passenger cars might be mentioned, although they are less widely 
in use and of smaller commercial importance. Among others 
the Fairbanks- Morse Company, of Chicago, has built a mechan- 
ical drive gasolene car with single trucks. steel body and a seat- 
ing capacity of 21. The P. H. Batten Company, of Chicago, has 
also built cars of this type with a seating capacity of about 30 
passengers which are in operation on three roads in the central 
west. The Stover Motor Car Company, of Freeport, IL, has 
supplied small single truck gasolene cars on the Waterloo, Cedar 
Falls & Northern and upon the Chicago, Rock Island € Pacific. 
The Hall-Scott Motor Company, of Oakland, Cal. has built 
double truck cars with a seating capacity of 50, and a 100-h. p. 
four-cylinder engine driving the rear axle through longitudinal 
transmission and double gears. 

In Europe mechanical drive gasolene cars have been built by 
several companies and either are or have been in use on the 
Great Northern, England, the Swiss Federal Railroads, and the 
Wurtemburg State Railways. 

Electric Drive—The fundamental difference between these cars 
and those discussed in the preceding section is that the engine 
drives an electric generator, and power is transmitted electrically 
to motors, geared to the driving axles, instead of the engine 
being connected directly to the axle by mechanical gearing. Of 
this type of car, the most extensive experience has been obtained 
in this country with the car manufactured by the General Elec- 
tric Company. 

On the latest type, the car body is built of steel and is designed 
for the combination of the greatest lightness and strength. The 
front end is rounded. Either center or rear entrance is sup- 
plied. The cars are built in lengths running from 40 to 70 ft. 
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over-all, and weighing from 40 to 50 tons complete. The interior 
of the car is subdivided into passenger, smoker or second-class. 
baggage, and engine room. The width of the car is 10 ft. over- 
all. The cars have a seating capacity which may run as high 
as 95 or 100 passengers per car, depending upon the interior 
arrangement. 

The power plant is located in the engine room at the front 
end of the car and consists of an cight-cylinder, 550 r. p. m., 
four-cycle gas engine of the V-type, direct-connected to a 100 
k. w., d. c. generator. The generator is built essentially to meet 
motor car service and is, therefore, designed to carry a wide 
range of output in current or voltage, so that the output mav 
be varied from 400 amperes at 250 volts to 125 amperes :à 
800 volts. 

The trucks are an equalized swing bolster type, suitable for 
the high speeds obtainable with this type of car. One of these 
trucks is a motor truck, designed for carrying two driving mo- 
tors. The other is a standard light trailer truck. The motor 
truck is generally placed under the forward end of the cat and 
carries the weight of the engine room equipment in add*tion to 
the motors. In such a case as this, about sixty per cent. of the 
weight of the car is on the driving wheels. In some cases, how- 
ever, the motor truck has been placed at the rear end of the 
car, under the passenger compartment, and in this case, approxi- 
mately fifty per cent. of the weight of the car is on the drivers, 

The car is equipped with two G. 1.-205 100-h. p. railway 
motors. This is a commutating pole motor and is suited for 
wide variation in operating voltage. The gearing is specially 
selected for the service. The gear ratio is low enough so that 
the highest maximum car specd will not develop excessive rota- 
tive speed of the armatures: at the same time the ratio is high 
enough to obtain the requisite starting cffort without imposing 
excessive overloads on the motors. 

The car is designed for operation from one end only. The 
engineer's seat is located at the right hand front window of 
the engine room, and controller and throttle handles are placed 
directly in front of him. The controller is a convenient com- 
bination of engine and generator control, with the different lev- 
ers placed vertically above each other and operating about prac- 
tically the same center line. The engine generator set is started 
by admitting compressed air to the cylinders. This is done 
automatically on the first opening of the throttle. As soon as 
the engine turns over. and the first charge of gasolene is ex- 
ploded in the cylinder. the air is automatically shut off. This 
type of car has demonstrated very marked advantages, and is 
in operation on a number of steam roads in various parts of 
the country. At present 50 of thesc cars are in regular daily 
service. 

In Europe the most extensive experience with electric drive 
gasolene cars has been on the Arad-Csanad Railway in Hun- 
gary. This road has been operating gasolene electric cars since 
1905. <At the present time, they are running approximately 
1,000,000 car miles per annum. Their records of cost of opera- 
tion and maintenance on such equipments are probably more 
complete and extensive than any other raflroad and show an 
average cost of maintenance of 2.5 to 3 cents per car mile. These 
cars were built by the French Westinghouse Company and re- 
cently the same type of car has been introduced into this country, 
in the car known as the “Dracar,” built by the Drake Railway 
Automotrice Company, of Chicago. This company has already 
furnished five of these cars for the Missouri, Oklahoma € Gulf. 
The “Dracar” is 36 ft. long over bumpers and 9 ft. 6 in. in 
width. The car is divided into first-class, second-class, engine 
and baggage room compartments and the general scheme ot 
control and utilization of electrical energy is substantially the 
same as previously described in connection with the General 
Electric car. 

The storage battery is of no real value in combination with 
the electric drive, as it has been developed today. The real value 
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of the electric drive is the possibility of working through a wide 
range of voltage and current. With a storage battery auxiliary 
this advantage would be eliminated, as the generator would be 
forced to work at the constant voltage of the storage battery. 
The weight and cost of the battery is a considerable item and 
the same weight and cost could be expended to greater advan- 
tage in increasing the capacity of the engine and generator if 
necessary. 

Comparative Characteristics—Comparing the characteristics of 
the mechanical drive gasolene car, and the electric drive gasolene 
car, the fundamental difference between them lies in the method 
of transmission of the power between engine and axle. The 
comparison of the characteristics is well illustrated in the curves 


of Fig. 1. These curves show the speed, tractive effort, and gaso- 
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Fig. 1—Characteristics of Gasolene Car—Mechanical Transmission 
Compared with Electrical Transmission. 


lene consumption of a car equipped with a 100-h. p. 550 r. p. m. 
gasolene engine, driving in the one case through electrical trans- 
mission, the motors geared to 38 in. driving wheels, and in the 
other case. through mechanical transmission, a single pair of 
driving wheels 42 in. in diameter. The slow speed gear reduc- 
tion has been assumed at 7.5 to 1 and the high speed gearing at 
16 to 1. These conditions correspond approximately to those 
ordinarily obtained on mechanical drive gasolene cars of this 
weight and capacity. 

In the electric drive car the engine speed is independent of 
the car speed and is maintained at the normal value of 550 r. p. m. 
throughout the whole range of car speed. In the mechanical 
drive the engine speed is proportional to the car speed. It starts 
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at a low value with the starting of the car, and increases with 
the car speed up to 600 revolutions at a car speed of 10 m. p. h. 
At this point the change gear clutch is thrown in, the engine 
speed is cut down to 100 r. p. m., with the higher gearing, and 
is again raised with the car speed to 650 r. p. m., at a car speed 
of 50 m. p. h. 

The engine horse power is approximately proportional to the 
engine speed. With the electric drive the horse power is main- 
tained at 100 h. p. throughout the range of car speed, but with 
the mechanical drive the horse power varies, reaching its maxi- 
mum value at the maximum speed corresponding to the two gear 
ratios. 

The electric drive car, on account of its constant horsepower 
output, develops a tractive effort which varies inversely with the 
speed. At any point the product of speed and tractive effort is 
constant. The mechanical drive develops a maximum tractive 
effort of 3,400 lbs. up to a car speed of 10 m. p. h. At this point, 
where the high speed gearing is thrown in, the tractive effort 
drops to 900 lbs., which is maintained approximately constant 
through the further range of car speed. Gas electric cars will 
in practice develop a maximum tractive effort of 10,000 to 14,000 
ibs., depending on the gearing. 

Fuel.—Gasolene and naphtha are the fuels dal associated 
with the internal combustion engine for motor car service. These 
petroleum distillates are commercially graded and sold upon a 
gravity basis, using in general the Baume scale. The higher the 
gravity, the more volatile and desirable the distillate is assumed to 
be. This method of grading is inaccurate and misleading and 
where definite information is desired upon the characteristics of 
any distillate it must be superseded by a method based upon 
fractional distillation. Tf all other conditions were equal, the 
gravity would be a fair means of comparison, but at the present 
time when these distillates are obtained from petroleum of many 
fields and having different characteristics, it is a fact that gravity 
by the Baume ©r any other scale tells very little of the relative 
suitability of various gasolenes or naphthas. 

Any one of the gasolenes embraces a number of compounds 
of different densities, and the hydrometer tells only the average 
density of the composition. The same gravity of a compound 
may be obtained either by straight distillation, or by blending 
very light distillates and heavy distillates in the proper propor- 
tions. While the gravity can be varied by proper blending, the 
boiling points of the components are unchangeable and by re- 
distillation a blend can always be separated into its original 
components. In other words, by an examination by redistil- 
lation it is possible to accurately determine the composition of 
any gasolene or naphtha. 

Utilication—In general, combustion engines utilize light dis- 
tillates by means of an apparatus variously called a carbureter, 
vaporizor, or mixing valve. The action in this apparatus con- 
sists in breaking up the fuel into minute particles and thoroughly 
mixing it with air; for the best results the fuel should be so 
broken up as to be practically a vapor. The more volatile the 
fuel, the more easily it can be broken up and mixed with air. 
The nearer the boiling point of a compound is to its working 
temperature, the greater its volatility. Hence of any mixture 
the fractions of low boiling points are most easily volatilized and 
a knowledge of the boiling points of the various fractions is 
necessary to a knowledge of the behavior of the fuel as a whole. 
All of the fuel need not be of low boiling point, that 1s, easily 
vaporized; but there must be a sufficient percentage in order 
that starting will be assured. The remainder of the fuel must, 
however, be sufficiently volatile to be easily broken into a fog. 
or mist, and drawn into the cylinder without undue precipitation. 

A knowledge of the boiling points 1s of much greater value 
in comparing relative suitability of the fuel than knowledge of 
the gravity. It is, therefore, recommended that the light dis- 
tillates be specified and purchased by the boiling point methed. 
By this method, the purchaser specifies the characteristics of 
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the fuel as determined by a fractional distillation test. Such a 
test consists in placing a certain quantity of liquid in a flask, 
vaporizing it, condensing the vapor and catching it in a gradu- 
ate. The percentages of the original volume obtained at the 
various temperatures may then be plotted on curves as shown 
in Figs. 2 and 3, which are characteristic curves of gasolenes. 
If all conditions of petroleum composition and refining were the 
same the world over, gravity would then be a satisfactory means 
of comparison, for all curves would be of the same shape and 
parallel to each other as shown in Fig. 2, each curve represent- 
ing a different gravity. Such, however, is not always the case, 
the true state of affairs frequently being as shown in Fig. 3. By 
the gravity method one would naturally expect a 72.5 deg. Baume 
gasolene to give better results than one of 63.6 deg. Baume, 
but in reality this particular 63.6 deg. Baume gasolene is much 
the better, as can be readily seen from the curves. This is con- 
trary to the usual understanding and clearly indicates the fallacy 
of the gravity method of grading. 

Specifications—It is a peculiar fact that all petroleum and 
petroleum products have practically the same heat value, 19,000 
to 21,000 B. t. u. per pound, and as there is at present no suitable 
adulterant commercially practical, the heat value of petroleum 
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Fig. 2—Curves of Fractional Distillation of Gasolenes Prepared 
from the Same Crude and by Similar Refining Methods. 


products can be satisfactorily assumed as above. As these prod- 
ucts are usually purchased by the gallon and heat value specified 
at so much per pound, it can be easily seen that the most desir- 
able fuel is the heaviest one that can be obtained of the specified 
boiling points. 

Specifications for the purchase of these light distillates should 
give initial boiling point, that is, the point at which the liquid 
starts to vaporize, the final boiling point at which all liquid has 
disappeared from the flask and possibly two or three points in 
between and the percentages which should boil over at these 
temperatures. The initial boiling point should be the maximum 
temperature which will insure easy starting. Final boiling point 
should be set as high as possible so as to produce a fuel which 
will not burn too rapidly and yet this must not be so high as 
to cause carbon deposit. Fuel should, of course, be free from 
water and other impurities. 

When the specifications of distillates are being prepared, it is 
well to consider the design of the engine and the purpose for 
which it is to be used. For instance, the ordinary automobile 
engine usually of high piston speed, working under varying loads, 
needs a distillate having a narrow range of boiling points, that 
is, quick burning fuel. Heavy duty engines of slow piston speed 
and fairly constant loads operate better with fuels having the 
initial and final boiling points a considerable way apart, as the 
slow burning fuel develops a higher mean effective pressure. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


327 


Automobile engines are also subject to another condition. Being 
required to start easily in cold weather, they must use a fuel 
having a larger percentage boiling at low temperatures than 
engines that are installed in buildings kept at a reasonable degree 
of warmth. 

The following specification for liquid fuels will be found very 
satisfactory for use on gas electric cars. As a matter of fact, 
a considerable number of cars are operating with fuels having 
dry points in excess of those here specified. Fuel shall be free 
from impurities. The initial boiling point shall not be in excess 
of 185 deg. F. Dry point shall not be in excess of 356 deg. F. 
(Dry point will be indicated by a small puff of white vapor from 
residue in flask.) The fractional distillation proceeding at the 
rate of one drop per second should be recorded in 10 per cent. 
cuts. The first 10 per cent. should distill at a temperature not 
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Fig. 3—Curves of Fractional Distillation for Miscellaneous 


Gasolenes. 


in excess of 230 deg. F. Fifty per cent. should distill at a tem- 
perature not exceeding 270 deg. F. Not less than 9714 per cent. 
of the liquid should be recovered from the distillation. 

Possibilities of Other Liquid Fuels—At present there is a 
widespread demand for a cheaper and more efficient fuel than 
gasolene and naphtha. The demand seems to have been met by 
a type of internal combustion engine utilizing heavy oils, gen- 
erally known as the Diesel or high-compression oil engine. Much 
has been claimed for this apparatus, and the claims have been 
well substantiated in stationary and marine service, but as yet 
no engine of this type has been developed that is available for 
motor car service. 

Generally speaking, alcohol, either wood, grain or denatured, 
is a fuel better even than gasolene, and undoubtedly will figure 
more prominently in the future than it has in the past. Its 
advantages lies in the fact that it can be obtained from any veg- 
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etable matter and is, therefore, available in nearly all parts of 
the earth. The apparatus required is simple, inexpensive and 
the cost of production small. Chemically, alcohol is a much 
more simple substance than gasolene and will be found more 
uniform. The one bar to its use is a legal one. The govern- 
ment requirements as to inspection, bonding and storing are such 
as to increase the price unduly. Once these restrictions are re- 
moved, alcohol should be a popular fuel. It is true that alcohol 
has a lesser heat value than gasolene, 14,000 B. t. u., as compered 
with gasolene at about 20,000, and, therefore, somewhat larger 
quantities will be needed for the same amount of work, but 
alcohol should be profitably sold for 4 or 5 cents a gallon if the 
legal restrictions were out of the way. 

In Europe there is a gasolene substitute called benzol which 
is meeting with considerable success. This fuel is produced by 
the destructive distillation of coal. The price of benzol is against 
lts use, however, for unless gasolene he over 25 cents a gallon, 
the cost of production of benzol from coal at $1.75 a ton, even 
with the revenue derived from the other products of distillation, 
will prohibit its use. 

Thus far no specifications or laboratory tests of vil have been 
found that are satisfactory for general use. The practical work- 
out test is by far the best means of determining the merits of a 
lubricating oil. When purchasing an oil its first cost should not 
be given undue importance. 

Inspection and Maintenancc—In order to get the best results 
out of any motor car it is essential that a definite scheme of 
inspection and maintenance be laid out. The practice of inter- 
urban electric roads is probably the best to follow. According 
to their practice, the motor cars should have a regular inspection 
at stated periods. This should be a combination of mileage and 
time. For any car, regardless of mileage, a thorough inspection 
should be made at least every ten days, and where long mileage 
is made at least every 2,000 miles. Where practical, it is desir- 
able to have such inspection once a week. This inspection 
should be rigorous and requires a fairly skilled man to make it. 
The importance of thorough inspection of motor cars cannot 
be over-estimated. The man who will successfully take care 
of axle car lighting equipment is also well fitted to take care of 
the equipment on motor cars. One of the most effective ways 
of making inspections is to provide a list of questions for the 
inspector to answer. 

The critical feature in caring for gasolene motor cars is the 
preventing of the radiators from freezing and the heating of the 
car. Where cold weather is encountered, a heated shelter is 
highly desirable. 

The accompanying table shows the fuel and lubricating oil 
performance of a gas-electric car on the Frisco lines. 


Motor ar MU CAE A A a ane 483,529 

Passenger car miles ss a e abia ae 683,372 

Average: number cars per (TaM.c.o sia 1,413 
NAPHTHA. 

Gallons consume gaesss areor ohhh ogr ee aes SAA Ale ass 334,107 

Cost (excluding handling) 


Miles run per LA A ES AA o 1.447 


Costo per ile TU is a EE A E 0472 
Car miles: per RIÓ ata O AA AAA RA 2.045 
Cost per car mila ora eed eee a os 0334 
Average price per gallos owes cee nd a ia abe 0683 
LURRICATION (Gas ENGINE) 
Gallons: consumed oio esce CES eee A ns he oe See E 9,227 
Cust (excluding handling). comia a as $2,779.07 
Miles. run per allele rec asao ta aw ideas tala e ow E Peat aera ed $2.40 
Cost per mile Fulano esac eee eae aaa .0057 
Car aniles per gallons cats dresan ala bas oot dae wren 74.06 
Cost per car Mile astra Vek oe awe eae ee es eee WS Gere AS .0041 
Average price per Gallons cn cae AA sie IÓ oH ATO ROS. 0c 3011 


DISCUSSION. 


The operation of both the gas-electric and storage battery cars 
seems to be satisfactory at all points where they have been in 
service for any length of time. The men need considerable 
education before becoming good operators but not nearly as 
much as it takes to become an engineer of the steam locomotive. 
The subject of fuel was discussed at some length and it appears 
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that kerosene and lower grade distillates of petroleum are being 
used with success on some cars. A specification for fuel was 
advocated. 


LOCATION OF STEAM HEAT TRAPS 


In a paper on this subject, presented at the annual meeting 
of the Air Brake Association, C. W. Martin (Pennsylvania) 
included a number of illustrations showing the various locations 
of steam traps. and said, in part: The relation of the steam 
heat trap to the proper performance of the air brake equipment 
does not seem to be a close one, but to the air brake inspector 
in charge of equipment, who is called on to give an explanation 
of the cause of removal of wheels from passenger equipment 
cars which have been slid flat, the disposition of the water of 
condensation from the steam heat trap or drip becomes a seri- 
ous problem. On postal and Pullman cars the number of steam 
traps has been increased from one or two with the wooden car, 
to six or seven with the later type of steel equipment, and these 
are located close to the truck, where the condensation drops on 
the rail directly in front of the wheel, or is blown back on the 
truck and brake rigging to freeze and add to the rigidity of the 
parts, preventing that portion of the truck which should be free 
to move in order to maintain an equal distribution of the weight 
of the car on the rail from adjusting itself to the inequalities of 
the track. This relieves some of the wheels of their proper pro- 
portion of the weight at the time the brake is applied, and per- 
mits them to slide. 

While the introduction of the steel passenger car, with its 
heavy center girder, has made the proper location of the steam 
trap more difficult, it is still possible to place it at some point 
farther from the truck so that the condensation will not be car- 
ried back and freeze on the brake rigging, springs and pedestals, 
and far enough from the triple valve or control valve to avoid 
freezing up the ports. Where the traps cannot be located away 
from the truck or triple valve, some arrangement should be made 
to conduct the condensation close enough to the track to pre- 
vent its flying back under the car. 

A sheet iron tube clamped to a trap of the vertical type may 
be used to conduct the water from the trap down close to the 
track and where the trap is located near the center of the car, 
gives very good satisfaction. 

A guard placed around the trap on the side nearest the part 
to be protected, and fastened to the trap by a clamp held in place 
by a stove bolt or machine screw also gives satisfaction. The 
shield may be made from heavy sheet iron stiffened by a rib 
of half-round iron along the edge, or by flanging it over a heavy 
wire. While the objct of this shield is to protect the truck from 
water and still allow the atmosphere free access to the trap, 
in order that any variation in temperature may affect it promptly, 
it has been criticized somewhat because of the water blowing 
around the edges of the guard because of its being wide and 
shallow. 

Another device is made from a rubber hose, 4 in. in diameter, 
clamped to the trap and run as close to the track as desired. 
Where it is necessary to locate the traps outside the rail, this 
arrangement is preferable to either of those spoken of above. 
This is especially true when the cars are to be run in an electri- 
fled zone, where the third rail is used, as the hose is very flex- 
ible, not easily injured by striking an obstruction, and is a 
non-conductor. This matter is one which should be taken up 
by the car designers and builders, with a view to having these 
traps located at some point as far from the track as possible, and 
where this is not possible, to provide a suitable shield or guard 
to protect the brake rigging and equipment. 


DISCUSSION. 


Different members stated that they had experienced consider- 
able trouble from slid flat wheels, caused by water from the 
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steam traps. It was also stated that the ice found on the trucks 
and brake rigging in winter would render the brakes inoperative. 
Mr. Martin said in reference to the use of the 4 in. hose that it 
was rather expensive and interfered with the changing of the 
trap diaphragm, but as this was only done every two years it 
was of no consequence. It ts believed that the inconvenience 
and expense is well compensated for by the service rendered. 


AIR HOSE FAILURES 


A paper on this subject was read by T. W. Dow of the Erie 
at the annual convention of the Air Brake Association in Chi- 
cago. An abstract follows: 

Several roads are making an accurate check of the cost of 
damage due to burst hose, intending to bring it before the M. C. 
B. Association to use as an argument for establishing a posi- 
tive time limit in which to remove all hose from service. While 
the cost of such a practice might seem unwarranted and ex- 
cessive to many, when it is compared with the cost of damage 
to equipment from the failure of the air hose it will be found 
that there will be a balance in favor of this practice. In check- 
ing several thousand lig in. air hose that had failed because 
of bursting during the year 1912, the average life was found 
to be less than 20 months, and a small percentage of the num- 
ber had been manufactured over 24 months; and it has been 
suggested by a number of mechanical officials that under the 
existing conditions it did not appear to be unreasonable to limit 
the service of air hose to the latter figure, or 24 months. 

In making the stretching test on 1 in. sections of various inner 
tubes it was found that some developed noticeably large holes 
which at first were very small. These were due to particles 
of grit which were seen in the rubber before being stretched. 
It is believed that such conditions account for the large number 
of porous hose. It is maintained by many, however, that the 
practice of pulling hose apart is responsible for short life, and 
it is possible that the pulling apart has a tendency to open up 
the pores in the inner tubes similar to the conditions developed 
in the stretching test. 

During the soap suds test of the air hose on a large number 
of trains during the warm season of 1912, it was found that 
about 10 per cent. were porous. A large portion of this num- 
ber were porous throughout the entire length of the tube, but 
many were noticed leaking only at the nipple end, having been 
injured probably by being bruised, and it is thought that this 
may be aggravated by the new recommended location of the 
angle cock, 11 in. back of the pulling face of the knuckle. 

While a large number of air hose fail, due to the tube blowing 
off the fittings, a check during the vear 1912 showed a lesser 
number than during the year 1911. This may have been due to 
a local condition rather than to any improvement in the make- 
up of the inner tube. or to the method of fastening, but it is 
thought that serious consideration should be given to both. 

Failure through chafing. being burned, torn off and damaged 
couplings still continues, but all such can be eliminated by 
proper attention to the location of the pipes and a regard for 
a rule that has been many years in print, but not in force, 
whereby all hose should be uncoupled and not pulled apart. 
From examinations made, it would appear that air hose manu- 
factured within the two years just passed fail more rapidly 
than those manufactured four or five years ago. 


DISCUSSION, 


C. W. Martin (Pennsylvania) stated that tests seemed to in- 
dicate that inner tubes with a greater tensile strength were 
required. 

H. F. Wood (B. & M.) presented a report on the life of 
various grades of hose, which secmed to indicate that the serv- 
ice could consistently be limited to two years. 

T. E. Hessenbruch (P. & R.) stated that out of 1,200 pieces 
of defective hose taken from the scrap pile and given a pres- 
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sure test of 125 Ibs., 54 per cent. were porous, having been in 
service on an average of 18 months; 24 per cent. failed on the 
nipple end and 11 per cent. on the coupler end; 3 per cent. 
were weather beaten, being in service on an average of 48 
months; 1 per cent. were cut by the trap; 1 per cent. were torn, 
and 6 per cent. had miscellaneous failures. Considerable trouble 
was experienced from rust collecting in the groove of the coup- 
ling which prevented the gasket from having a good bearing. 

Many members spoke of difficulty experienced in the cold 
climates with frozen hose. Under such conditions it was found 
impossible to keep the hose connected, and the gaskets would 
become torn. It was reported that certain manufacturers pro- 
duce a hose that will remain flexible in cold weather. An- 
other member stated that a better grade of hose than is com- 
monly used, together with 4-ply canvas, would give good re- 
sults. The wide face hose gasket has also given very good 
satisfaction. C. W. Wheeler (NX. Y.C. & H. R.) has found it 
necessary to wire hose together in extreme low temperature. 

C. N. Remfry (D. M. & N.) stated that his road made a prac- 
tice of limiting the life of air hose to two years—although the 
average life was two years and two months—and claimed a ma- 
terial saving had been made when considering the damage that 
is done to the equipment by hose failures. He also found that 
the hose gave better service when the distance between the 
coupler knuckle and angle cock key was 11 in. 

It seemed to be the consensus of opinion that all air hose 
should be removed from service after it had been used for a 
certain definite time. The subject was continued for further 
consideration next year. 


CAR WHEEL FAILURES 


In a letter to the editor of the Ratleay Age Gazette, published 
in the issue of May 9, 1913, George W. Lyndon, secretary of the 
Association of Manufacturers of Chilled Car Wheels, takes excep- 
tion to the following statement in the /ron -Ige of March 6, 1913: 

The necessity of bringing the quality of the chilled iron car wheel to a 
proper basis is emphasized today as it has never been, and the makers and 
users should get together and try and find means of improving the quality 
of car wheels to make them equal to present service conditions. 

The following are extracts from Mr. Lyndon’s letter: 

Apparently the writer of the article does not know that the 
Association of Manufacturers of Chilled Iron Car Wheels, rep- 
resenting 95 per cent. of the wheels manufactured in the United 
States, and the Master Car Builders’ standing committee on car 
wheels have been closely associated since the year 1909 for the 
express purpose of improving the quality of the chilled tron 
wheel. 

Previous to the vear 1909, individual wheel makers had made 
improvement in their patterns and product, but no concerted ac- 
tion had been taken until the year 1909, when standard wheels 
for the three classes of cars of 30, 40 and 50-tons capacity were 
submitted by the manufacturers and approved by the Master 
Car Builders’ Association. Before these three standards were 
adopted there were as many different patterns as there were 
manufacturers, and many railroads had standard patterns of 
their The standards recommended were not in general 
use until the year 1911, because the Master Car Builders’ Asso- 
ciation gave the manufacturers a sufficient time to adjust their 
equipment to the new standards. 

In analyzing the derailments caused by broken flanges and 
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burst wheels for the purpose of determining what progress has 
been made in the quality of the chilled iron wheel. we must 
consider the dates that the wheels were cast. and not charge all 
the failures during the vear 1912 against the product of that 
year. This is the only proper basis upon which to proceed. 

In determining the percentages of derailments of cars due to 
broken flanges and broken wheels, the number of failures in any 
one period cannot be consistently compared with another unless 
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the number of wheels in service is considered, and it is mani- 
festly unfair to state that during the period of 1902-3-4 there 
were 1,070 derailments, and during the period of 1910-11-12 there 
were 1,827, and figure an increase of 70 per cent., as was done 
by the above mentioned writer. In 1902 there were 1,500,000 
freight cars in service, representing 12,000,000 wheels; in 1910 
there were 2,133,000 freight cars in service, representing 17,068,- 
248 wheels—an increase of 40 per cent. in the number of wheels 
in service; and this increase represents wheels serving under 
heavy capacity cars. 

The Chilled Iron Car Wheel Manufacturers, in conjunction 
with the Master Car Builders’ Association, have made greater 
progress in the chilled iron wheel industry since the year 1909 
than has ever before been made, and when consideration is given 
to the vast increases in car capacity, and the resultant increases 
in rail and axle during the last decade, and the slight increase 
in the weight of the wheel, it will be found that the chilled iron 
wheel has not only met every condition of service imposed for 
the past 52 years, but the record will show that the derailments 
due to broken flanges and burst wheels are actually decreasing. 
The following table shows the changes that have been made in 
developing the 10-ton car to the 50-ton car: 


Weight, increase in car capacity... ... 0. ce ee eee eee eee 400 per cent. 
Weight, increase in alla a earn eRe 100 per cent. 
Weight, increase in -aNl@irc 2 a6 os Bae dane eae ay Roa Ree ee ee ws 149 per cent. 
Weight, increase in chilled iron wheel.......... ccc cece eens 38 per cent. 


One part of the chilled iron wheel that has not received due 
consideration is the Hange. In an editorial in Harpers Weekly 
(Industrial series), December 28, 1912, appears the following: 
“It 1s a curious fact that in this matter of flanges the cars of to- 
day are no better off than were the cars that carried soldiers 
and supplies to the battlefields of the Civil War.” 

This condition is not because the wheel makers have not been 
fully alive to the situation, but because they have been restricted 
in improvements due to the supposed limits of track clearance. 
Reviewing the improvements in the flange made since 1904 in- 
dicates a slight increase of metal in the back of the flange in 
1904, as the weight of the wheel increased from 630 lbs. to 700 
Ibs.; also that during 1909 a further increase was made, start- 
ing at a point slightly below the base line and extending around 
the flange and back of the tread, producing an increase in tread 
thickness and increasing the weight to 725 lbs. These slight 
changes, together with a reduction in the height from 1% in. to 
l in., are the only improvements made in the flange, and it must 
be remembered that the capacity of the cars has increased 
from 10 tons to 50 tons. This was all we could get, but not as 
much of an increase as we wished to make in order to increase 
the factor of safety. 

We are still trying to improve the flange, but cannot go further 
until such a time as the railroads will approve the design for 
a flange for 140,000 lbs. capacity cars. When this is done flange 
failures will be reduced to a minimum. 

Many times in looking for the cause of a derailment a wheel 
will be found with a broken or chipped flange, and this cause is 
readily assigned, whereas, as a matter of fact, the flange may 
have been chipped or broken after it left the track, or through 
poor track, faulty truck construction, etc. We know of cases 
where a broken flange was reported as the cause of a derailment, 
and upon investigation we have found that the flange had been 
worn beyond the condemning limit. Many derailments are re- 
ported to the Interstate Commerce Commission caused by sharp 
flanges climbing the rail in going around curves, or passing cross- 
ings, frogs, or switches. 


Broken Broken 
Year Cast. Flanges. Year Cast. Flanges. 
T898 Ai ete A 2 LOOR siaga an Gree Gece eae te ae 12 
TRO? it to Mera steele be 9 O rics na pun Nae ees 13 
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1907 RA 34 Tctal reported ........... 627 
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Let us examine the above record of broken flanges for the year 
1912, as compiled from the Interstate Commerce renorts. 

As will be seen, we have a record of 1/0 wheels out of a total 
of 627 reported broken, or 27 per cent. The service is from one 
to twenty-four years, and the average life of all the 170 wheels 
is over six years. 

As a flange is at its best when first put into service, it will be 
interesting to note the comparatively few failures for wheels cast 
during the years 1910-11-12. The total breakages of flanges in 
the three years amounted to 20 wheels. The report shows that 
during the year 1910 there were 16 breakages, only two in 1911 
and two in 1912, As we only have a record of 27 per cent. of 
the broken flanges during this period, and as this record shows 
16 wheels were cast in 1910, 1t would be reasonably fair to as- 
sume that the balance of the wheels (if tabulation could be made) 
would bear relatively the same proportion of breakages—there- 
fore, we can assume that if we had a complete record, there would 
have been broken approximately €0 wheels cast in 1910. During 
the year 1910 there were in service over 2,000,000 freight cars, 
and there were running over 16,000,000 chilled iron wheels. This 
would represent one wheel broken for every 266,000 wheels in 
service. lf we take the total breakages, which are reported as 
627, and consider the number of wheels running, we will find 
that there is one breakage for every 25,000 wheels in service 
and the broken flange wheels which we have tabulated from the 
Interstate Commerce Commission reports show an average of 
six-and-a-half years’ service. Surely this is not an alarming con- 
dition when we take into consideration that a very large per- 
centage of those broken were of the old design and plainly show 
abuse due to sticking brakes and excessive wear. 

We will now analyze the report of broken wheels. Our record, 
as compiled from the Interstate Commérce Commission report, 
shows the detail of 109 broken wheels as to years cast, name of 
maker, etc. There were 229 breakages for which we could ob- 
tain no record. An analysis of the 109 wheels reported is shown 
in the following: 


Broken Broken 
Year Cast. Wheels. Year Cast. Wheels. 
TRBO lado 2 A eS ae oe ew 5 
1892 le gatas cee tas dow a Oy 1 T909 is cect ee Dice Sort teers Aka eases 9 
1897 tr eb 1 TOMO it na 14 
A pas E 1 VOD chord orate a ae rates Sela Sa 10 
T900 occ nara a 5 Visit Speco ses Steen ea eee datas ame e 7 
A A Bie: eee eens 3 — 
VQ A A EN 8 109 
LOS Car a a conceals 9 Broken ard loose tires on 
BOOS ica 4 engine drivers ........... 19 
Us Sees 6 No record of year cast.....229 
1906 O A ae ouiies 1 
A Breas er eid hs eran 13 FOt aids avi ee ya 357 


It will be observed that the broken wheels, like the broken 
flanges, are distributed over a period of years, starting with the 
year 1889, and the average service of all wheels broken is over 
six years. The cause assigned for the breakage of 52 wheels out 
of the 109 reported by the Interstate Commerce Commission is 
“brakes sticking.” 

Fifty per cent. of the broken wheels were caused by “brakes 
sticking,” and 90 per cent. of the broken wheels occurred in the 
mountainous regions of the East and West, where the maximum 
of brake resistance is required in descending grades. A large 
number of these wheels plainly show improper usage. 

It is no uncommon thing to find 625 lb. wheels under cars 
weighing from 45,000 Ibs. to 50,000 Ibs.: in fact, many 60,000 Ibs. 
capacity cars weigh light more than 100,000 Ibs. capacity cars. 
The Master Car Builder’s Assn. in its 1912 Proceedings recog- 
nized the question of establishing the maximum braking power as 
well as gross load for each design of wheel, and called particular 
attention to the trouble experienced in using 625 lb. wheels under 
60,000 lbs. capacity cars, having tare weight of 40,000 Ibs. to 
47,000 lbs.. such as refrigerator cars, etc.; if their recommenda- 
tions are followed broken wheels will be practically eliminated. 

If we take the entire number of chilled iron wheels broken 
during the year 1912 and base these breakages upon the number 
of wheels in service, we will find there is, comparatively, one 
broken wheel for every 50,000 wheels in service. 


IMPROVED THROTTLE LEVER RIGGING 


The American Locomotive Company has designed and applied 
to a number of locomotives an improved arrangement in con- 
nection with the throttle lever and its attachments. This con- 
struction provides for the complete assembling of the lever and 


Casting Which Supports the Lever and Its Connections. 


its connections before the parts are sent to the erecting shop 
and requires the laying out and drilling of but two holes for ap- 
plying it to the boiler. It has the further advantage of permit- 
ting an adjustment in the height of the throttle lever handle, if 


24 


are already in place or may be applied at some later time. 
In this construction, a somewhat enlarged throttle rod stuffing 
box is securely fastened to the boiler head by four studs. The 


circular extension on this is machined on the outside, and over this 
fits a special casting to which the throttle lever link is connected 
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Stuffing Esx Arranged to Carry the Throttle Lever Rigging. 


at one end and the quadrant at the other. The bearing on the 
stuffing box in the application illustrated, which is the design as 
applied to Mikado locomotives for the Grand Trunk, has a 
length of 3% in. and a diameter of 3% in., giving a rigid support 


Detail of Connection 
Between the Lever- 
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Adjustable Throttle Lever Rigging; American Locomotive Company. 


desired for more convenient operation, or a change in the posi- 
tion of the lever if it is found that it interferes with the oper- 


ation of any of the attachments on the back boiler head, which 
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for the whole rigging. There are two studs holding this casting 
in place and, by using slotted holes, it is possible to change the 
angle of the lever as desired. An improved yoke connecting 
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the lever to the rod is used in this case. It is made of malleable 
iron and is somewhat lighter than previous arrangements. The 
details of its construction are clearly shown in the illustration. 
In other particulars the construction does not depart from the 
previous standard practice of this company. 


LITTLE DAVID RIVETING HAMMER 


Several novel features have been incorporated in the design 
of a pneumatic riveting hammer recently perfected by the In- 
gersoll-Rand Company, New York. In these hammers, which 
have been given the name “Little David,” the valve chamber 
is located at the side of the cylinder, permitting the use of 
pistons of different lengths without liability of valve breakage. 
The cylinder and handle 
are both drop forged, 
and are held together by 
two bolts instead of the 
usual threaded connec- 
tion. This permits the 
ready separation of the 
two parts for inspection 
or repairs without the 
use of a vise or bar. All 
of the wearing parts are 
hardened and the outside 
of the hammer is sand 
==, blasted, giving a rough 

0 surface and a better 
grip. These hammers 
are both shorter and 
lighter than previous de- 
signs of the same power, 
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i at and are provided with a 
D> fe very sensitive throttle 
control which makes 


them especially suitable 
for drift pin work. Two 
sizes are being built, pro- 
viding a 6 in. and an 8 
in. stroke. The former 
is suitable for work up to 
% in. diameter rivets 
and the latter up to 14 
in. diameter rivets. 
Reference to the draw- 
ing will show the ar- 
rangement of the interior 
parts. The exhaust pas- 
sage is of large volume 
and liberal area and a 
single port is used for 
admission. The action 
of the valve and piston 
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of the valve. This is ac- 
complished by the piston 
opening a small port 
leading to the bottom oí 
the valve when it is near the end of its stroke, which, in con- 
nection with the proper proportioning of the various feed 
ports in the valve chamber, gives the valve a reciprocating, 
cushioned movement, admitting air alternately through the top 
port for the downward stroke and through the large exhaust 
port for the upward stroke of the piston. 

There is a small port admitting live air to the very top of 
the cylinder which cushions the piston after it passes the ad- 


Section Showing Arrangement of Parts 
and Passages in the “Little David” 
Air Hammer. 
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mission port. A strainer is provided through which all the air 
entering the hammer must pass, thus preventing the admission 
of dirt or other foreign matter to the working parts. This ar- 


An Improved Air Hammer for Riveting. 


rangement of ports and passages has greatly reduced the recoil, 
and the hammer is very well suited for steel car work. 


AIR HOSE COUPLING 


At the recent convention of the Air Brake Association at St. 
Louis, attention was directed to the trouble experienced from 
rust collecting in the groove of the air hose coupling, which 
prevented the gasket from having a good bearing. The Sheafe 
coupling, which is shown herewith, was designed for overcoming 
this, as well as other dif- 
ficulties. This coupling 
has a brass bushing in- 
serted in its face. The 
gasket groove is made 
in this bushing, so that 
when the gasket is in- 
serted it touches nothing 
but brass, and is there- 
fore not affected by any 
rust. The coupling has 
a smoother seat than is 
possible with malleable 
iron and it will remain 
smooth for many years. 
It is claimed to save 50 
per cent. of the gaskets 
and to give much more 
efficient service. Leak- 
age at the coupling is a 
large factor in air brake 
operation; it not only 
interferes with the cor- 
rect manipulation of 
brakes, but increases the 
service required of the 
compressor. These coup- 
lings have been in service 
since 1909, and are now | 
standard on two rail- 
roads. They are manu- 


Sheafe Air Hose Coupling Compared factured by the Central 
with One of the Standard : : 
n n mpan 
Iron Couplings. Engineer! g Company, 
with headquarters at 


Chicago and are sold by Guilford S. Wood, alŝo of Chicago. 


Cost or Fui. Crew Laws.—The Erie estimates that the full 
crew laws will cost it $447.180 yearly. The Erie works under 
such laws in New Jersey, Pennsylvania, Ohio and Indiana, and 
there will be one in New York after September 1. 


SAFETY DEVICES FOR 


LOCOMOTIVE BOILERS 


Burst Water Glasses and Defective Squirt Hose 
Cause Over 48 Per Cent. of the Accidents. 


In an editorial on water glass shields in our issue of May, 
1913, page 227, we directed attention to the importance of using 
a type of shield which will prevent injuries to the members of 
the engine crew from Hying glass when the tubular glass breaks 
and from escaping steam and hot water. An improved water 
glass shield used on the new Lake Shore Mikados was illustrated 
on page 235 of the same issue. In the following article two 
improved shields are described which are reported to have given 
good results on the Delaware, Lackawanna & Western, and the 
Pittsburgh & Lake Erie. 

A device was also used on the Lake Shore engines which 
makes it possible to use cold water from the tender tank for 
wetting down the coal and the engine deck, thus eliminating 
danger of scalding due to the bursting or forcing off of the 
connections of the squirt hose. Two devices are described in 
this article for preventing such accidents, one an armored hose 
with special connections, and the other an ejector which fur- 
nishes water at a comparatively low temperature. 


DELCO SAFETY WATER GLASS SHIELD. 


The Delco safety water gage shield, which is shown in the 
illustration, was devised to prevent the flving of broken glass 
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Delco Safety Water Glass Shield. .. 


and boiling water and also the scalding of the hands of persons 
engaged in turning off the gage cocks after a water glass bursts. 
It consists of a one-picce body fitted with glands to receive the 
regular tubular glass, and with slots for the heavy glass pro- 
tecting plates. The glass shield is omitted at the rear and a 
perforated plate, or netting, is inserted in its place to permit of 
the escape of the water and steam when a gage glass bursts: 
this prevents the steam and water from blowing down and 
scalding the hands of any one engaged in turning off the gage 
cocks. The shield is made in a standard length which permits 
the use of tubular glasses with fused ends, thus overcoming 


breakages due to rough edges which frequently start progressive 
fractures. The one-piece construction also permits the water 
glass to be perfectly alined and overcomes the difficulty of the 
glass breaking due to a twisting action on account of one of the 
httings being ont of line. Tubular extensions are provided so 
that the shield may be assembled complete before application to 
the boiler, and may be apphed between boiler fittings placed any 
distance apart. As the water glass is contained in the shield 
itself, 1t is impossible for any one in renewing a glass to forget 
the application of the shield. A straight passage is provided 
entirely through the water glass and boiler fittings so that a 
wire may be passed through to clean out obstructions, as is 
required by law. 

The Delco shield is the invention of H. C. Manchester, super- 
intendent of motive power and equipment, Delaware, Lackawanna 
& Western, and over 750 of them are in use on that road. It is 
mannfactured by the American Safety Lamp & Mine Supply 
Company, Scranton, Pa. . 

BABCOCK SAFETY WATER GAGE. 
ln the designing of safety water gages it is most important that 


the passage provided for the escape of the steam and water 
after a water glass bursts be amply large, as otherwise pressure 
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Babcock Safety Water Gage. 


will accumulate and cause the breakage of the protective glass 
in tne shield, and the steam will pass directly into the cab. In 
the gage which has been adopted as standard on the Pittsburgh 
& Lake Erie a pipe, shown in the illustrations, has been provided 
to carry off the broken glass, as well as the steam and water 
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during tne interval while the gage cocks are being closed. This 
safety gage is provided with two sets of heavy glass plates, an 
outer and an inner, the latter beinz held in place by steel springs. 
The purpose of the inner plate is to absorb the shock of the 
explosion and in case the inner plates should break there is still 
left the outer set to prevent the escape of the steam and broken 
glass into the cab. These protecting plates are set at such an 
angle that both the engineman and the fireman can get a plain 
view of the inner tubular glass. It is further claimed that the 
breakage of the inner plates is very unlikely, owing to their 
location permitting only a glancing blow from particles of broken 
glass. 

The safety gage is the invention of F. H. Babcock, assistant 


Babcock Safety Water Gage with Glass Removed. 


boiler shop foreman, Pittsburgh & Lake Erie, McKees Rocks, 
Pa., and is manufactured by the American Car & Ship Hard- 
ware Manufacturing Company, New Castle, Pa. 


EJECTOR FOR COAL SPRINKLING. 


It is the general custom in wetting down the coal on loco- 
motives to take the water supply from the delivery pipe of one 
of the injectors through a squirt hose and the necessary con- 
nections. The water in the injector delivery pipe is at a tem- 
perature and pressure sufficiently high to cause serious accidents 
in cases where the hose bursts. The device shown in the two 
illustrations, for the sprinkling of locomotive coal, is entirely 
independent of the injector, taking its steam supply from a pipe 
branching off from the blower pipe. The principle is the same 
as that of a lifting injector; steam is admitted through a Y in. 
globe valve and raises the water through the suction pipe which 
is connected to the main delivery pipe from the tender. A ™% 
in. valve is placed in this suction pipe to prevent waste of water 
in case the apparatus is located below the highest water level 
in the tender. and also to prevent air being drawn into the suc- 
tion of the injector should there bean obstruction in the suc- 
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tion hose. The quantity of steam used is very small, and, al- 
though there is an ample supply of water under sufficient pressure 
to sprinkle the coal, the temperature is so low that no serious 
accident can occur and there is an absence of the steam which 
is very commonly seen in the cab of a locomotive when the 
squirt hose 1s being used. 

This device was developed and is being manufactured by the 


The Hancock 
N oa! Sprinkler 
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Application of Hancock Ejector for Sprinkling Coal. 


Hancock Inspirator Company, Boston, Mass., and is being ap- 
plied to 150 Baltimore & Ohio locomotives. 


ARMORED SQUIRT HOSE. 


Accidents due to defective squirt hose and connections are 
caused by the bursting of the hose or by the hose being forced 
off its connection, thus allowing the steaming hot water to 
scald the firemen, and in some instances the enginemen as well. 


June, 1913. 


In many cases a cheap grade of garden hose is used, which soon 
fails under the severe service to which it is subjected and in 
other cases the hose is very insecurely fastened to its connection. 
The Woven Steel Hose & Rubber Company, of Trenton, N. J., 
has for a number of years been manufacturing a flexible armored 
hose. It was first adapted for use as a squirt hose about three 
years ago, and is reported to have given good results and to 
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Section Through Ejector for Coal Sprinkling. 


have an exceptionally long life. Five thousand locomotives are 
said to be equipped with it, on such roads as the Pennsylvania, 
Baltimore & Ohio, New York, New Haven € Hartford and the 
Boston & Maine. 

The hose is made with a steam tube instead of a water tube, 
and will therefore last much longer under the action of the hot 
water. It is covered with a strong flexible covering of steel, 


Armored Squirt Hose. 


protecting it against exterior wear and the chafing caused by the 
constant vibration of the locomotive. Special fastenings, which 
are clearly shown in the illustration, have been devised to pre- 
vent it from blowing off the nipple. 

Obviously the first cost will be much higher than that of 
the type of hose ordinarily used for this purpose, but it 1s 
said to last so much longer that its cost per unit of time is con- 
siderably less. 
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OFFSET BORING HEAD 


An offset boring head, designed for the accurate boring of 
holes wherever it is more convenient to revolve the cutter than 
the work, has been perfected by Marvin and Casler, Canastota, 
N. Y. It consists of a cylindrical cast iron body which carries 


across its face a strong steel offsetting plate that is held from 
turning by a key, and is adjusted in an offset position by a case 


Offset Boring Head in Central Position. 


hardened screw which is graduated to read to a thousandth of 
an inch. This plate is threaded to receive a chuck or boring 
bar, and is adjustably tensioned and held in place by a ring 
nut. Offsets from 3/16 in. to 5% in. are provided and the illus- 
trations show the boring head when central and in its extreme 
position. 

By using a boring tool having an offset cutting edge, a com- 
bination of turning the tool in the chuck and the use of the 
offset in the head, permits the boring of a wide range of diam- 
eters with the same tool. While these boring heads are par- 


Boring Head Offset to the Limit of Its Movement. 


ticularly adapted for use on milling machines, they have also 
been found suitable for work on a turret lathe, especially for 
recessing, and also on drill presses for work which may be too 
heavy or cumbersome for a lathe or milling machine. 


DeatH Rate IN Coat Mines.—The death rate per 1,000 men 
employed in the coal mines of the United States in 1912 was 
3.15, as against 3.73 in the previous year. 
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NEW MODEL DRIVING WHEEL LATHE 


A set of four 56 in. driving wheels turned in 2 hours and 7 
minutes is a record recently made at the Richmond, Va., shops 
of the Chesapeake & Ohio. This was made possible by using 
a new lathe which has ample power for making very heavy 
cuts and is provided with a number of new attachments for 
increasing the speed of the work when the machine is not 
cutting. In making this record, the average depth of cut was 
5/16 in., the feed was 9/16 in. and the cutting speed varied 
from 15 ft. to 17 ft. per minute. This means the removal on 
an average of 3334 cu. in. of metal a minute which, according 
to Mr. Pomeroy’s chart, published on page 248 of our May 
issue, would require about a 35 h. p. motor. Inasmuch as 
the machine is provided with a 50 h. p. motor, which will per- 
mit the removal of 50 cu. in. per minute, it is evident that even 
heavier cuts could be taken and a record as good as this could 
be made under even more difficult conditions. 

An examination of the details of this record, shown in the 


Set FROM First ENGINE. 


Time Putting Time Roughing Time Taking Time from 


Pair in Lathe. and Finishing. Out of Lathe. Floor to Floor. 
Number. Minutes. Minutes. Minutes. Minutes. 
1 5 30 4 39 
2 6 26 4 36 
3 7 28 4 39 
4 5 26 3 34 
SET FROM Seconp ENGINE. 
1 3 21 3 27 
2 6 25 3 34 
3 5 30 2 37 
4 5 21 3 29 


In both cases—Diameter of wheels, 56 in. Average depth of cut, 5/16 in. 
Average feed, 9/16 in. Cutting speed, 15 to 17 ft. per min. Total time 
for turning complete set, first engine, 2 hours 28 minutes. Total time for 
turning complete set, second engine, 2 hours 7 minutes. 


table herewith, indicates that it was not so much the saving in 
the cutting time that made it possible, as the reduction in the 
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traverse for the tail-stock. This is arranged with a separate 
motor and controller, located in a convenient position, and a 
friction safety device is included to prevent damage in case the 
face plate is brought up too forcibly against the wheel. The 
grips on the outside of the tire are then set up and the clamp 
bolts inserted and tightened. A cam mechanism is provided for 


clamping the tail-stock, which is operated by a single lever. 


Clamps and Motor Control Switches on New 


Driving Wheel Lathe. 


Pneumatic Tool 


In making this record, the following methods were followed: 
After the worst worn pair of wheels in the set was in place 
in the lathe, the smallest wheel was selected and the roughing 
tool was inserted in the tool post and run in to the lowest 
point of the tread. The tool slide was then marked and the 
tool drawn back, the rest moved over to the outside of the 


New Mode! Wheel Lathe Which Turned a Set of Four 56 in. Wheels in 2 Hrs., 7 Min. 


time required for putting the wheels in and out of the machine 
and the method employed to reduce waste time in adjusting the 
tools and calipering the work. A power traverse for the tail- 
stock, a pneumatic tool clamp and a permanent calipering 
arrangement are provided. Putting the wheels in the lathe in 
from 3 min. to 7 min. is made possible largely by the power 


tire, and the tool run in beyond the mark an amount sufficient 
to build up the flange. The cut was then started on this wheel 
and the calipering attachment which is part of the machine 
was employed to make the other wheel the same size without 
trial or adjustment of the tool. The roughing cut was then run 
across the tread, requiring from eight to eleven revolutions. 


June, 1913. 


The tool was then withdrawn an amount equal to the height 
of the new flange. This operation was facilitated by previously 
determining the number of turns of the crossfeed screw that is 
required for this standard distance. Two or three revolutions 
are required for running the roughing tool across the top of 
the flange. This tool was then removed and the flange roughing 
tool—the third tool from the left side in the illustration—was 
inserted and formed the flange in about two revolutions. The 
combination flange and tread tool shown at the right of the 
group was next inserted and finished the flange and part of 
the tread in from two to three revolutions. The chamfering 
tool, shown as the second from the left in the illustration, was 
then put in the tool post and finished the tread in from two to 
three revolutions. Before removing the wheels, the slide was 
marked when the nose of the roughing tool, which was again 
clamped in the rest, was against the finished tread. The tool 
was then run back and after the following set of tires was in 
place, the marked slide allowed the cut to be immediately started 
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Tools Used in Making New Record for Turning Driving Wheel Tires. 


without further adjustment or trial. Removing the clamps, run- 
ning back the tail-stock and removing the wheels required from 
three to four minutes. 

It will be noticed that a flange roughing tool is used in this 
case although accepted good practice does not require it. This 
is done because the machine has a pneumatic tool clamp which 
permits a very prompt changing of tools. It would not be ad- 
visible to make this change if a clamp requiring a longer time 
was used. One of the illustrations shows this style of tool 
clamp and it will be seen that by the movement of the valve 
handle on a three-way valve, the wedge between the rollers 
on the outer end of the clamp is promptly forced out or drawn 
in by the air cylinder, located in the center. A coiled spring 
under the adjusting screw raises the clamp and releases the tool 
as the wedge is withdrawn. 

Another new feature of this machine which has aided in 
breaking previous records for time, is the magnetic push button 
control that is provided when a direct current motor is used to 
drive the lathe. Two push button switches are suspended near 
the cutting tools, one for starting and stopping the motor, and 
the other for slowing down the speed. This gives the operator 
control from a convenient position and he can readily slow 
down the machine when hard spots are encountered or stop it at 
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the moment the cut is completed without moving from his post. 

This new lathe is made considerably heavier and more power- 
ful than previous designs and in a number of shops throughout 
the country, records practically equal to those quoted are being 
made. The machine is built by the Niles-Bement-Pond Com- 
pany, New York. 


MARK COLD DRAWN STEEL UNION 


The Mark Manufacturing Company, Chicago, has placed on 
the market a pipe union made entirely of cold drawn steel. 
These unions are made from flat strip steel which provides a 
fitting that is seamless, free from sand holes, pin holes or other 
similar structural defects. The process of manufacture of the 
male member of the union is shown in one of the illustrations. 
Discs are cut from flat strips of steel and drawn to deep cups 
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Mark Cold Drawn Steel Union. 


from which the bottoms are punched. One end of the tube is then 
folded or rolled back on itself to form a reinforcement and 
later pressed to its final shape, making a dense, hard steel seat. 
The lower end is then upset. The brass seat ring is also drawn 
cold from flat soft stock and annealed after drawing to keep 
it soft. Both the steel seat and brass ring are formed in dies 
and do not require machining or grinding. 

The union is threaded to the Briggs standard pipe thread 


in the Manufacture of Mark Cold Drawn Steel 
Unions. 


Various Steps 


and carries the same taper as the pipe. Each union is put 
through the Sherardizing process after the threads are cut so 
as to protect all surfaces from corrosion. An important fea- 
ture of this union is that it has the same coefficient of expan- 
sion as the wrought-steel pipe to which it is applied and will, 
therefore, be less liable to leakage and will require less atten- 
tion than unions made of different material. The Mark union 
has shows up remarkably well under tests. 


Last Broap Gace LocomMoTIVE IN ENGLAND.—With the chang- 
ing to standard gage of the broad gage railway, 114 miles long, 
at Holyhead, England, the last locomotive with a 7 ft. gage will 
be taken out of service. 
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HEAVY DUTY BACK GEARED SHAPER 


A shaper designed to meet the heaviest requirements and em- 
bodying a number of new features is shown in the illustration. 
In order to protect the machine against any possibility of break- 
age, a new cross feed has been developed which makes it impos- 
sible to feed against the cut. A reciprocating motion is imparted 
to A through the usual type of cross feed rod and the click B 
is, in turn, moved over the internal ratchet gear C, giving it an 


D 
A 


WZ 
Mr aa 
NN 
ER AS E > 


A 


Arrangement of the Cross Feed on the New Stockbridge Shaper. 


intermittent motion which is determined by the amount of feed. 
The motion of C is communicated to the cross feed screw H, 
either directly through the intermediate gear F or through the 
two intermediate gears F and G; by this means the direction of 
feed is changed. In order to secure these two positions in the 


Heavy Duty Shaper; Stockbridge Machine Company. 


train, the two intermediate gears are supported on a rocker 
which may be thrown to any one of three positions; one with the 
handle at D, when the feed is direct through the gear F; another 
by moving the handie through an arc of 180 deg. and feeding 
through the two intermediate gears F and G; the third with the 
handle in the 90 deg. position E, when the gears are neutral and 
the voke L has been raised sufficiently to automatically throw the 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


VoL. 87, No. 6. 


click B out of engagement with the gear C. In this way, it is 
claimed, all possibility of the gears becoming caught when chang- 
ing the direction of feed is eliminated and the saving of time will 
be appreciated by everyone who has had occasion to use a shaper 
on work where it was desired to feed across in one direction 
and then back without having each time to change the cross feed 
rod or the direction of feed by adjusting the screw. Another 
advantage claimed for this motion is that it is impossible for the 
operator to feed on the cut and there is thus no danger of 
cross feed parts being broken. 

The base of the machine is heavily designed to absorb vibra- 
tion and provide sufficient strength to support the weight without 
springing. It is slightly concaved on the outside and has a pan 
cast on the inside to protect the floor from becoming oil soaked, 
the oil being drained to a pocket from which it can be drawn off. 
The driving cone is supported on an independent bearing built 
out from the shaper column. The belt pull is carried entirely by 
this bearing, the driving shaft being driven by a two-jaw clutch 
F shown in another of the illustrations, and carried by an inde- 
pendent bearing. The cone bearing which is bolted to the column 
of the machine is shown at 4; B is the bushing and C is the cone 
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Clutch and Driving Shaft of the Stockbridge Shaper. 


hub. The cone is indicated by D and is bolted to the cone hub 
by means of four bolts E. The oil rings G keep the bearing 
flooded with oil and all shaft bearings are bushed and self-oiling. 

The shaper is equipped with the Stockbridge patented two- 
piece crank motion giving a 3 to 1 quick return; the crank is 
provided with a double bearing which eliminates all overhang 
and maintains alinement. A telescopic screw with ball thrust 
bearings is provided for raising and lowering the table; the top of 
the knee is made separate and hooks over the saddle. The ram 
can be adjusted to any length of stroke and taper packings, ad- 
justed from either end by means of screws, are provided to take 
up wear. The table support automatically adjusts itself to any 
height and gives a bearing the entire width of the table. 

This shaper has been developed by the Stockbridge Machine 


Company, Worcester, Mass. The following are some of the 
principal dimensions: 

Length OL BITS” aie 35 ZS ER SRNR ADS A A T 20% in. 
Vertical range of table) oi cier ños as teow ed ONNA eee 13 in. 
trosa tange OF table iras a ac 26 in. 
Greatest distance, ram to table. ociosos ra © a6 8 asies as ea 15% in. 
Hiameter of READ ri oie AAA AR 85 in. 
Feed DEM A NE a DA AD 9 in. 
Rop DE table- mana A A Ro da isis 14 in. x 20 in. 
SAE A ES A IR ede OIE 14 in. x 15 in. 
WIRE GOES y amorosas as SG Sa EM ad AAA CATAN oe 13% in. 


MISC JAWS? es ON SASS eee Oe talc nebulae 13% in. x 3 in. 


June, 1913. RAILWAY 
A A A ES RA ART 4 
Dumber of speeds*to: rám, COME diver: aicacriner ra oe baie wees 8 
Number of speeds to ram, gear box- drive. c..ionrsaccrórarocor caras 10 
KR: p: m: OF. countersbaft 10 arrienda a 350 
Total ERGO: of gearing, DECK: GOALS ira Bea ete sre aide aa ope ora aa S 26.4:1 
"COLA TACO Of ( MEATIAP, direct UVM da 6.6:1 
Ratio. GF cutting And. Teverse SIFOROS. 2/5055 65-556 airada sek 
Weight of machine and countershaft.........ccccsccccccceseces 3,750 Ibs. 


DRILL SPEEDER 


It is sometimes desirable to be able to drill holes less than 
54 in. in diameter while the work is on a large radial or other 
type of comparatively slow operating drilling machine. These 
large size machines are seldom provided with the speeds neces- 
sary for small size drills. An attachment which makes it pos- 
sible to use the smallest size drill on any size drilling machine 
has been designed by the Graham Manufacturing Company, 
Providence, R. I., and is shown in the illustration. It consists 
of a nest of gears, enclosed in a small case, which triple the speed 
of the spindle. It is arranged to fit the standard size shanks 
of ordinary drill presses and to allow the insertion of very small 
drills at the bottom, either by a chuck or taper socket. As will 
be seen, the small drill is on the same center line as the spindle 
of the machine and the arrangement is such that no end thrust 
is conveyed through the speeder. The gears and pinions within 
the case are arranged in pairs and side strains are entirely elim- 
inated. The lower end of the shank, extending downward inside 
the hollow spindle, reaches nearly to the bottom of the case, in- 
suring a correct alinement. A bar fastened to the case by a 
thumb screw prevents the attachment from turning. This is 
long enough to reach to the column in the case of a large up- 
right drill, but when used on a radial drill some rigid stop must 
be provided, or the bar can be held by the hand, if desired. In 
the drill speeder shown the feeding of the drill is done by the 
mechanism on the machine. Other styles, however, have sensi- 
tive feed levers that permit the feeding through a racked sleeve 
within the speeder itself. 
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Application of Drill Speeder to Upright Drill. 


HYDRAULIC FORGING AND BENDING 
PRESS 


The illustration shows a hydraulic forging and bending press 
for locomotive and car shop work, such as the making of equal- 
izer bars and other heavy bending and straightening, which is 
commonly done in a geared type of bulldozer. This machine will 
handle a wide range of work, and the application of the power is 
direct and positive. A further advantage claimed for it is that 
of being safe from breakage, due to the operator putting in work 


return stroke and ample power for stripping the dies. The field 
for such a press in a locomotive or car shop is large, and it is 
claimed for this machine that it will accomplish such work at 
minimum cost. 

This press is manufactured by the Chambersburg Engineering 
Company, Chambersburg, Pa. 


Mitt FOR GRINDING LimMe.—The latest agricultural enterprise 
reported by a railroad is that of the New York, New Haven & 
Hartford in establishing a mill, at West Stockbridge, Mass., to 


Hydraulic Press for Heavy Forging and Bending. 


which has become too cold or is too large, which in a geared type 
of press results in stripped gears, etc. A number of these ma- 
chines have been installed in locomotive building plants; the 
usual capacity is 100 tons, arranged so that either 40, 60 or 100 
tons may be used, depending on the size of the work. This re- 
sults in a saving of power. A large pullback provides a quick 


grind lime for the benefit of the farmers of western Massachu- 
setts and Connecticut. Representatives of the industrial bureau 
maintained by the road, learning that one of the principal needs 
of the soil in New England was lime, cast about for a supply 
of that article; and they found that the extensive deposit near 
West Stockbridge was of a suitable character. 


The Southern Railway has made a general increase in the pay 
of shop men. 


The Union Pacific is now a double track road from Omaha, 
Neb., to Cheyenne, Wyo., 516 miles. This is the longest stretch 
of double track railroad west of the Missouri River. 


The Minneapolis, St. Paul & Sault Ste. Marie has announced 
a plan for the organization of a co-operative association among 
employees, to be open to any who have been in the service 
of the company for six months or longer, under which em- 
ployees will be allowed to set aside a portion of their earn- 
ings to be invested in securities of the company. 


Electrical repair shops designed to handle all of the electrical 
equipment of the New York, New Haven & Hartford are ap- 
proaching completion at Van Nest, Bronx Borough, New York 
City. and it is expected they will be in operation by August 1, or 
a short time before the electrification of the road from Stamford 
to New Haven is finished. The new shops represent an outlay 
of about $650,000 and cover two acres of ground. They are made 
up of an inspection shed, repair shop proper, lye vat house, 
blacksmith shop, storehouse and power house. The inspection 
shed has four track pits 375 ft. long. The repair shop proper 
covers nearly an acre and a half of ground, the power house 3,000 
square feet and the storehouse 7,500 square feet. 


ILLINOIS CENTRAL EMPLOYEES OFFER AID TO THE 
COMPANY 


Officers of the Illinois Central were greatly surprised re- 
cently to receive a communication signed by a large number 
of clerks, engineers, conductors and other employees request- 
ing that they be permitted to give one or more days' pay to aid 
the company in making repairs rendered necessary by the re- 
cent floods in the south. The employees also sought permis- 
sion to solicit contributions from all employees on the, payroll 
of the company by means of the following statement: “We 
feel as railroad employees that we should deeply deplore these 
unfortunate conditions and to the end that the Illinois Central 
may have our assistance, co-operation and support in rebuild- 
ing and repairing bridges, track and equipment, we hereby 
appeal to you to join us in the contribution of the equivalent 
of one or more days’ pay to that end.” In declining the offer, 
Vice-president W. L. Park said in part: “In all my railroad 
experience, in the ranks and as an officer, I never have en- 
countered so unselfish and loyal an offer. That these men 
should voluntarily tender their mite to assist their company 
(and I use the word ‘their’ advisedly, for such men are really 
partners in the institution) is an evidence of such patriotic loyalty 
and self-abnegation that I am inclined to the belief that it is 
unparalleled in railroad history.” 


DEDICATION OF NEW BUILDINGS AT UNIVERSITY 
OF ILLINOIS 


The new transportation building and the new locomotive and 
mining laboratories of the engineering department of the Uni- 
versity of Illinois were dedicated with appropriate exercises at 
Urbana, Ill, on May 8, 9 and 10. At the opening session on 
May 8, J. G. Panghorn, special representative of the president 
of the Baltimore € Ohio, presented an address outlining the 
history of the various inventions which led up to the use of 
steam for propulsion and the development of the various types 
of the steam locomotive. The program for Friday began with 
a railway conference in the Transportation building, at which 
B. A. Worthington, president of the Chicago € Alton, dis- 
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cussed “Modern Problems of the Steam Railway,” and W. B. 
McKinley, president of the Illinois Traction System, “The 
Modern Problems of the Electric Railway.” 

Robert Quayle, general superintendent of motive power of 
the Chicago & North Western, spoke on “How Can the Tech- 
nical School Help in the Solution of Railway Problems?” 

Samuel O. Dunn, editor of the Railway Age Gazette, spoke on 
“Research as a Factor in Railway Administration.” 

The formal dedicatory exercises were held on Friday after- 
noon in the university auditorium. Dr. W. F. M. Goss, dean 
of the College of Engineering, presided and addresses were made 
by Dr. E. J. James, president of the university; W. L. Abbott, 
president of the board of trustees; and Willard A. Smith, ed- 
itor of the Railway and Engincering Review. A “Mining Con- 
ference” was held on Thursday and Friday. 


GERMAN PASSENGER CARS 


In a paper on the Administration of the State Railways of 
Prussia-Hesse, recently delivered before the New York Rail- 
road Club, by W. J. Cunningham, some statistics of passenger 
cars are given as follows: 

Altogether there are 51,703 passenger, baggage and mail cars 
in Prussia, or 222 per 100 miles of line. In group 2 of the 
United States the passenger train car density is 52; in the 
United States as a whole, 20. Of the Prussian equipment 68 
per cent. have side entrances and 32 per cent. have end doors 
and vestibules. The latter are used almost exclusively in 
through trains. More than half of the passenger cars have 
three axles, one under each end of the car and one under the 
center; 33 per cent. have but two axles; and the remaining 
13 per cent. are of the modern type for the best trains and 
have four or six axles. Averaging all passenger train cars, 
the number of axles per car is 2.72. The older type of two 
or three axle car with side doors is very small and weighs 
about 20 tons. The modern corridor car, with four or six 
axles, is 60 ft. long. 91% ft. wide, and weighs from 45 to 55 
tons. The capacity of the car depends upon the classification 
of the compartments. There are four classes First-class com- 
partments seat four passengers (two per seat); second-class, 
six passengers; third-class, eight passengers. Fourth-class com- 
partments are much larger, but only a limited number of seats 
are provided for the first comers—the other passengers stand. 
As a rule, those who stand in fourth-class compartments far 
outnumber the fortunate few with seats. There is little differ- 
ence between first and second-class compartments except in 
the quality of the seat covering and in the number of passengers 
per compartment. The seats are of equal length (about 6 ft.). 
In first-class compartments, therefore, each passenger has abou* 
3 ft. of seat space. Second-class passengers each have 2 ft. of 
seat space. In both cases the arm rests, which mark the seat 
divisions, may be pushed up out of the way, and when the 
compartment is not filled the seat may be used as a sofa. A 
party of three or four passengers traveling together verv fre- 
quently have the compartment to themselves. At important 
stations seats in through trains may be reserved in advance 
without charge. Each compartment and seat is numbered and 
the place ticket issued hy the reservation clerk gives unques- 
tioned right to the seat reserved. 

A very few of the cars are exclusively first class. About 1! 
per cent. are first and second-class combined. The same per- 
centage combines second and third-class. Third-class cars 
comprise 40 per cent. of the total, and 29 per cent are fourth- 
class. The remaining cars have various combinations of classes. 
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MEETINGS AND CONVENTIONS 


«Imerican Railway Tool Foremen's Association.—The annual 
convention will be held at the Hotel Sherman, Chicago, July 22. 
23 and 24, and the prospects are that there will be a record 
attendance. 


International Railway General Foremen's Association —The 
annual convention will be held at the Hotel Sherman, Chicago, 
July 15-18. Reports have been prepared on apprenticeship, shop 
schedules, engine house efficiency, maintenance of superheater 
locomotives and driving box work. Indications are that the meet- 
ing will be even more largely and enthusiastically attended than 
that of last year. Application for membership should be made 
to the secretary, William Hall, 829 W. Broadway, Winona, Minn. 


Traveling Engineers’ Association—The twenty-first annual 
convention will be held at the Hotel Sherman, Chicago, IL, com- 
mencing Tuesday, August 12, 1913, and continuing four days. 

The subjects to be discussed are as follows: Uniform instruc- 
tion to enginemen on the handling of superheater locomotives, 
J. W. Hardy, chairman. Credit due the operating department 
for power utilization and train movement that reduces the con- 
sumption of fuel per ton mile, M. J. Howley, chairman. The care 
of locomotive brake equipment on line of road and at terminals, 
also methods of locating and reporting defects, H. A. Flynn, 
chairman. The following papers will be read: Advantages ob- 
tained with the brick arch in locomotives, LeGrand Parish. What 
can we do to eliminate the black smoke evil on locomotives? 
J. H. Lewis. Scientific train loading and tonnage rating: the 
best methods to obtain maximum tonnage haul for the engine 
over the entire division, taking into consideration the grades at 
different points on the division, O. S. Beyer, Jr. 


Illuminating Engineering Socicty—At a meeting of the con- 
vention committee, held in Pittsburgh Friday, May 16, it was 
decided to hold the next annual convention in that city during the 
week beginning September 22. The convention committee con- 
sists of: C. A. Littlefield, New York Edison Company, chairman; 
P. S. Millar, Electrical Testing Laboratories, president of the 
society; H. S. Evans, Macbeth Evans Glass Company, Pitts- 
burgh; W. A. Donkin, contract manager Duquesne Light Com- 
pany, Pittsburgh, Pa.; D. MacFarlan Moore, General Electric 
Company, Harrison, N. J.; M. C. Rypinski, Westinghouse Elec- 
tric & Manufacturing Company, New York; C. J. Mundo, Gen- 
eral Electric Company, Pittsburgh; J. C. McQuiston, Westing- 
house Electric & Manufacturing Company, Pittsburgh, Pa.; W. J. 
Serrill, United Gas Improvement Company, Philadelphia, Pa.; 
S. B. Stewart, Philadelphia Company, Pittsburgh, Pa.; T. J. 
Pace, Westinghouse Electric & Manufacturing Company, Pitts- 
burgh, Pa., and Professor H. S. Hower, Carnegie Technical 
Schools, chairman of the local section of the society. W. A. 
Donkin of the Duquesne Light Company, was selected as chair- 
man of the local committee on arrangements which will have 
charge of the convention. J. C. McQuiston of the Westinghouse 
Electric & Manufacturing Company, was appointed chairman of 
the publicity committee and will make all arrangements for adver- 
tising the convention. 


Canadian Railway Club.—A. If. Kendall, foreman of the loco- 
motive erecting shop, Angus shops, Canadian Pacific, presented 
a paper at the April meeting on the subject of “System as Ap- 
plied to Shop Repairs of Locomotives.” A general description of 
the system in use at the Angus shops formed the principal part 
of the paper. A number of charts and reproductions of forms 
used in connection with this system were included. The general 
master mechanic's office prepares a monthly statement for the 
shop, which gives the number of locomotives expected to he 
shopped from each division during the following month. This 
includes the general classification of the repairs and also shows 
in a general way the chief causes for shopping the engine. With 
this at hand, the ordering of the necessary material and other 
preparations can be made before the engines actually reach the 
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shop. The system also includes an inspector's or demonstrator’s 
department which takes care of the standardization of the ma- 
chine operations and methods. The shop works on a straight 
piece-work basis, the price schedule being detailed, so far as is 
practicable, so that when more than one operator is called on 
to work on the same piece, each is paid for the portion that he 
may do. There is a schedule department which provides each 
department, each day, with a list of the work required from it 
for that day. There are standard schedules arranged, copies of 
which were reproduced in the paper, and every effort is made 
to adhere strictly to them. A general progress sheet is supplied 
to the shop superintendent each day which shows where any 
deviation from the required schedule may have taken place and, 
in addition, a general operation and delay sheet is furnished, 
which gives the causes for any delay where it is possible to do so. 


New York Railroad Club.—Frederick C. Syze, trainmaster of 
the Baltimore & Ohio at St. George, Staten Island, N. Y., pre- 
sented a paper entitled “Thoughts on Discipline” at the May 
meeting. After briefly reviewing the general features that govern 
good discipline, Mr. Syze gave a general description of the 
methods in vogue on the Baltimore & Ohio which were originated 
by A. W. Thompson, third vice-president. In this system the 
practice of suspending employees in engine and train service be- 
cause of infractions of the rules, or for other causes, is discon- 
tinued. A complete and accurate record of each employee is 
maintained and in case of infraction of the rules, after investiga- 
tion, a suitable entry is made on the employee’s record. A cen- 
tral discipline bureau has been organized and the system re- 
quires the use of printed forms, one of which is made in tripli- 
cate, giving the record of the employee after each new entry. <A 
carbon copy of this is sent to the employee and must be signed 
by him and returned. W. G. Besler presented a discussion on 
this subject in which he reviewed the fundamental characteris- 
tics of good discipline. J. G. Dickson, division superintendent 
of the Erie at Jersey City, described the methods of discipline in 
vogue on that road. All matters that may be the proper cause for 
punishment are considered at a staff meeting of the division 
officers who have regularly stated weekly meetings for this pur- 
pose. The recommendations of the staff, acting as a discipline 
committee, are enforced and it is seldom that a ‘ase is carried to 
a higher oficer on appeal. F. W. Brazier, superintendent rolling 
stock, New York Central & Hudson River, recommended the 
use of complimentary letters or oral communications whenever 
an occasion arises that justifies it. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical assoctations. 

Atm Brake Assocration.—F. M. Nellis, 53 State St., Boston, Mass. 

AMERICAN Rartway Master Mechanics” Assoc.—J. W. Taylor, Old Colony 
building, Chicago. Convention, June 11-13, 1913, Atlantic City, N. J. 

AMERICAN Raitway Toot Foremen’s AssociaTion.—A. R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 22-24, 1913, Chicago, IIL 

AMERICAN SOCIETY FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. Annual convention, June, 1913. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies” Building, New York. Railroad session, Thursday 
morning, December 5 

Car ForREMEN'S ASSOCIATION oF CHIcAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL Railway Fue Association.—C, G. Hall, 922 McCormick 
building, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S ASSOCIATION.—William Hall, 
829 W. Broadway, Winona, Minn. Convention, July 15-18, 1913, 
Chicago, IN. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913. Richmond, Va. 

Master Borer Makers’ Assocration.—Harry D. Vought, 95 Liberty St., 
New York. 

MASTER Car Buitpers’ AssociaTION.—J. W. Taylor, Old Colony building, 
Chicago. Convention, June 16-18, 1913, Atlantic City, N. J. 

MASTER CAR AND lOCOMOTIVE Parnters’ Assoc, OF U. S. ann CANADA.—A 

Dane, R. & M., Reading, Mass. Convention, Sept. 9-12, 1913, 
Ottawa, Can. 
A O Assoctattion.- -J. P. Murphy, Box C, Collinwood, 
10. 

TRAVELING EnGIisEERS” ÁAssoctation.—W. O. Thompson, N. 
Fast Buffalo, N. Y. 
Chicago, Il. 


Y. C. & H.R,, 


Convention, August 12-15, 1913, Motel Sherman, 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


FRANK B. Barclay, master mechanic of the Illinois Central, at 
McComb, Miss., has been appointed superintendent of motive 
power of the lines south of the Ohio river, and of the Yazoo & 
Mississippi Valley, with headquarters at Memphis, Tenn. 


RoBerT W. BELL, superintendent of machinery of the Illinois 
Central at Chicago, has been appointed general superintendent 
of motive power of the Illinois Central and the Yazoo & Mis- 
sissippi Valley, succeeding M. K. Barnum, resigned. 


Morcan K. Barnum, who has resigned as general superin- 
tendent of motive power of the Illinois Central and the Yazoo & 
Mississippi Valley, was born April 6, 1861. He graduated from 
Syracuse University in 
1884 with the degree of 
A. B. and later received 
the degree of A. M. He 
began railway work the 
year he graduated as a 
special apprentice in the 
shops of the New York, 
Lake Erie & Western, 
now the Erie, at Susque- 
hanna, Pa. He was then 
consecutively machinist 
and mechanical inspector 
and later general fore- 
man of the same road at 
Salamanca, N. Y.;..gen- 
eral foreman of the 
Louisville & Nashville 
shops at New Decatur, 
Ala.; assistant master 
mechanic of the Atchi- 
son, Topeka & Santa 
Fe at Argentine, Kan.; 
superintendent of shops at Cheyenne, Wyo.; district foreman at 
North Platte, Neb., and then division master mechanic at Omaha, 
Neb., on the Union Pacific; assistant mechanical superintendent 
on the Southern Railway. In February, 1903, he was made super- 
intendent of motive power of the Chicago, Rock Island & Pacific, 
and in April of the next year was made mechanical expert of 
the Chicago, Burlington & Quincy; in 1907 he was appointed 
general inspector of machinery and equipment of the same road. 
He left that road in April, 1910, to become general superin- 
tendent of motive power of the Illinois Central and the Yazoo 
& Mississippi Valley, the position he now leaves. 


M. K. Barnum. 


J. W. G. Brewer, superintendent of the Mount Clare shops of 
the Baltimore & Ohio, has been appointed assistant superintendent 
of motive power of the main line district with headquarters at 
Baltimore, Md. 


H. W. GARDNER has been appointed supervisor of material of 
the Lake Shore & Michigan Southern, with headquarters at 
Cleveland, Ohio, succeeding F. H. Hanson, promoted. 


GEORGE O. HamMonp has been appointed assistant mechanical 
superintendent of the New York, New Haven & Hartford, with 
headquarters at New Haven, Conn., and the position of assistant 
to the mechanical superintendent has been abolished. 


Joseren H. Nash, superintendent of the Burnside shops of the 
Illinois Central, has been appointed superintendent of motive 
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power of the lines north of the Ohio river, with headquarters 
at Chicago. 


H. C. Oviatt, general inspector of the New York, New Haven 
& Hartford, has been appointed assistant mechanical superin- 
tendent, with office at New Haven, Conn., and his former position 
has been abolished. 


G. W. WiLbiN, mechanical superintendent of the New York, 
New Haven & Hartford, has been placed in charge of the main- 
tenance of electric locomotives and multiple unit cars and the 
operation and maintenance of power stations, and his jurisdiction 
has also been extended over the Central New England. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


W. A. BEDELL, master mechanic of the St. Louis, Iron Moun- 
tain & Southern at Van Buren, Ark., has been transferred to 
Jefferson City, Mo. 


W. BorsripcE, district master mechanic, District No. 2, East- 
ern division and Montreal terminal of the Canadian Pacific, at 
Montreal, has been appointed district master mechanic, District 
No. 5, Eastern division, with headquarters at Smiths Falls, Ont. 


J. F. Bowpven has been appointed master mechanic of the Balti- 
more & Ohio at Newark, Ohio. Mr. Bowden served his appren- 
ticeship in the Baltimore & Ohio shops at Keyser, W. Va., start- 
ing in March, 1885. He became roundhouse foreman at Grafton 
in September, 1895, and general foreman at Washington, D. C., 
November 1, 1898. He was then general foreman at Cumber- 
land, Md., and at Benwood, W. Va., and was appointed master 
mechanic at Parkersburg, W. Va., in September, 1907. He was 
transferred in the same capacity, December 1, 1908, to Garrett, 
Ind., and now becomes master mechanic of the same road at 
Newark, Ohio, as noted above. 


J. M. Burke has been appointed district master mechanic, Dis- 
trict No. 4, Eastern division of the Canadian Pacific, with head- 
quarters at Ottawa, Ont. 


A. L. Crew, road foreman of engines of the Atchison, Topeka 
& Santa Fe, at San Bernardino, Cal., has been transferred to 
Los Angeles, Cal. 


James A. CuLLom has been appointed general road foreman 
of engines of the Atchison, Topeka & Santa Fe, at Shopton, Ia. 


W. A. CURLEY, master mechanic of the Missouri Pacific at 
McGehee, Ark., has been transferred to Van Buren, Ark., suc- 
ceeding W. A. Bedell, transferred. 


WiLLiam H. Dyer has been appointed master mechanic of the 
Georgia & Florida, with headquarters at Douglas, Ga., succeed- 
ing E. C. Hanse, assigned to other duties. 


H. F. Grewe, general foreman of the mechanical department 
of the Wabash-Pittsburgh Terminal and the West Side Belt, at 
Carnegie, Pa., has been appointed master mechanic in charge of 
locomotive and car departments of both companies, with head- 
quarters at Rook (Carnegie, Pa.). 


JoserH McCare has been appointed master mechanic of the 
Shore Line division of the New York, New Haven & Hartford, 
with headquarters at Harlem River, N. Y. Mr. McCabe was 
born on December 6, 1863, at New Rochelle, N. Y., and was edu- 
cated in the public schools of his native town. He began railway 
work on August 11, 1881, with the New York, New Haven «€ 
Hartford and in 1885 was appointed fireman and later was made 
engineman. In December, 1902, he was promoted to road fore- 
man of engines, and in January, 1907, was made master mechanic, 
and then general road foreman of engines later in the year. In 
April, 1912, he was appointed master mechanic of the Western 
division, and now becomes master mechanic of the Shore Line 
division of the same road, as above noted. 


June, 1913. 


F. W. NELsoN, road foreman of engines, Western division, 
New York, New Haven € Hartford, has been appointed general 
road foreman of engines with office at New Haven, Conn., suc- 
ceeding C. H. Reid, promoted. 


C. H. Rem, general road foreman of engines of the New York, 
New Haven & Hartford, has been appointed master mechanic of 
the Western division, with office at Waterbury, Conn., succeeding 
Joseph McCabe, transferred. 


F. W. RHuark has been appointed master mechanic of the 
Baltimore & Ohio, at Garrett, Ind. Mr. Rhuark began railway 
work as a water boy with the Baltimore & Ohio in June, 1879. 
He was then a machinist with the Lake Shore, the Toledo & Ohio 
Central and the Chicago & Alton railroads. In 1893 he became 
road foreman of engines of the Baltimore & Ohio, and was later 
in the service of the Big Four, the Erie and the St. Louis & 
San Francisco railroads. He was appointed machine shop fore- 
man of the Baltimore & Ohio in January, 1906, and then was 
successively general foreman and motive power inspector until 
December 1, 1910, when he was appointed master mechanic at 
Lorain, Ohio, the position he now leaves. 


WruiAM J. Ripley has been appointed road foreman of en- 
gines of the Fargo division of the Northern Pacific at Fargo, 
N. D. ' 


T. R. Stewart has been appointed master mechanic of the 
Baltimore & Ohio, at Cumberland, Md. Mr. Stewart began rail- 
way work with the Baltimore & Ohio in September, 1886. He 
was consecutively boilermaker, foreman, roundhouse foreman 
and general foreman until February, 1904, when he was appointed 
master mechanic, and is now transferred in the same capacity 
from the Riverside shops, Baltimore, Md., to Cumberland, as 
above noted. 


WiLLIaM S. TASKER, master mechanic of the Rock Island 
Southern at Rock Island, Ill., has had his jurisdiction extended 
over the entire road. 


T. M. Vickers, formerly master mechanic of the San Pedro, 
Los Angeles & Salt Lake, has been appointed general foreman 
of the Oregon Short Line at Pocatello, Ida. 


J. M. WHALEN has been appointed master mechanic of the St. 
Louis, Iron Mountain & Southern, at McGehee, Ark., succeed- 
ing W. A. Curley, transferred. 


CAR DEPARTMENT 


W. J. HALLETT, car foreman of the Grand Trunk at Allandale, 
Ont., has been appointed traveling car inspector of the Ontario 
lines and districts Nos. 8, 9 and 10 of the Eastern lines, with 
headquarters at London, Ont. 


F. H. HAnson has been appointed assistant master car builder 
of the Lake Shore division of the Lake Shore & Michigan 
Southern, with headquarters at the Collinwood shops, Ohio. 


J. S. Jackson, general car foreman of the Canadian Northern 
Quebec at Joliette, Que, has been appointed foreman of the 
new passenger car shops at Limoilou Jct., Que. 


T. Martin, foreman of the repair yard of the Canadian Pacific, 
at Winnipeg, has been appointed foreman of the freight car 
shop, succeeding H. N. Osborne, transferred. 


H. N. Osporne, foreman of the freight car shop of the 
Canadian Pacific, at Winnipeg, has been appointed general car 
foreman of the Ogden shops, Calgary, Alta. 


S. J. Piccott, assistant foreman of the car repair yard of the 
Canadian Pacific, at Winnipeg, has been appointed foreman, suc- 
ceeding T. Martin, promoted. 


R. STANLEY has been appointed car foreman of the Grand 
Trunk, at Allandale, Ont., succceding W. J. Hallett, promoted. 


H. J. WhrreE, general car and wrecking foreman of the Cana- 
dian Pacific, at West Toronto, Ont., has been appointed general 
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car foreman of the Canadian Northern Quebec, at Joliette, Que., 
succeeding J. S. Jackson. 


P. ALquisT has been appointed superintendent of the car de- 
partment of the Missouri, Kansas & Texas, with office at Sedalia, 
Mo. Mr. Alquist was born in Stockholm, Sweden, in 1874, and 
came to this country in 
1885, settling at Mem- 
phis, Tenn. He started 
his railroad career as car 
repairer for the Illinois 
Central at Memphis in 
the early part of 1895, 
working for the same 
road as car interchange 
inspector, repair track 
foreman, assistant gen- 
eral foreman, and gen- 
eral foreman of the car 
department of the Mem- 
phis, Mississippi and Ful- 
ton divisions until 1910, 
when he left to go with 
the Cincinnati, Hamilton 
& Dayton as general 
foreman of the car de- 
partment at Lima, Ohio. 
He left that road after 
about eighteen months’ 
service to go to the Pere Marquette as general car foreman at 
Grand Rapids, Mich., and was subsequently general inspector 
and chief inspector of the car department until his recent ap- 
pointment as superintendent of car department of the Missouri, 
Kansas & Texas, succeeding W. A. Mitchell, who was master 
car builder. The office of master car builder has been abolished. 


SHOP AND ENGINE HOUSE 


MatrHew Amey has been appointed assistant night round- 
house foreman of the Chicago & North Western at East Clinton, 
Ill., succeeding M. J. DeLacey, promoted. 


P. Alquist. 


P. ConirF has been appointed superintendent of shops of the 
Baltimore & Ohio, at Mount Clare, Baltimore, Md. Mr. Coniff 
began railroad work in 1888. He was a machinist on the Pitts- 
burgh & Lake Erie, the 
Pittsburgh, Fort Wayne 
& Chicago and the St. 
Louis, Iron Mountain & 
Southern railroads until 
December, 1902, when he 
entered the service of 
the Baltimore & Ohio as 
a roundhouse foreman. 
He later became general 
shop foreman, and was 
promoted to master me- 
chanic at Cumberland, 
Md., on May 1, 1911, 
which position he held 
at the time of his recent 
appointment as superin- 
tendent of shops. He 
succeeds J. W. G. Brew- 
er, who has been ap- 
pointed assistant district 
superintendent of motive 
power of the main line 
district, with headquarters at Baltimore. 


P. Coniff. 


CHARLES BorrtTMAN has been appointed superintendent of shops 
of the Pere Marquette at Saginaw, Mich., in place of George 
Hilfrink. 


344 RAILWAY 


C. C. Cottey has been appointed purchasing agent of the Loui- 
siana Railway & Navigation Company, with headquarters at 
Shreveport, La., succeeding G. E. Smith, resigned. 


J. L. Crouse has been appointed superintendent of shops, 
electric division, New York, New Haven & Hartford, at Van 
Nest, N. Y. 


J. Kirkpatrick has been appointed master mechanic of the 
Baltimore & Ohio, at the Riverside shops, Baltimore, Md. Mr. 
Kirkpatrick served his machinist apprenticeship with the Kings- 
ton (Ontario) Locomo- 
tive Works from 1878 to 
1882, and was later con- 
nected with the Cana- 
dian Pacific, the South 
Eastern and the Grand 
Trunk railways. He en- -- 
tered the service of the | 
Baltimore & Ohio in 
March, 1903, and was 
promoted to master 
mechanic in the New 
Castle, Pa., shops in 
August, 1903, remaining 
in that position until 
1905, when he was trans- 
ferred to Cumberland in 
the same capacity. In 
February, 1907, he went 
to the Newark, Ohio, 
shops as master me- 
chanic, and now goes to 
the Riverside shops of 
the same road as master mechanic, as noted above. 


J. Kirkpatrick. 


H. E. Myers has been appointed shop superintendent of the 
Lehigh Valley at Packerton, Pa. Mr. Myers was born March 
12, 1880, at St. Joseph, Mo., and was educated in the public 
schools. He entered 
railroad service in 1897 
on the Kansas City, St. 
Joseph & Council 
Bluffs, now a part of the 
Burlington system. After 
serving the regular ma- 
chinist’s apprenticeship 
he was employed as a 
machinist for the Bur- 
lington at La Crosse, 
Wis., for two years, go- 
ing from there to the 
Hannibal & St. Joseph at 


Hannibal, Mo., in the 
same capacity. On Feb- 
ruary 17, 1903, he en- 


tered the service of the 
Union Pacific at Omaha, 
Neb., as piece-work in- 
spector in the locomo- 
tive shops and was later 
gang foreman and as- 
sistant to the general foreman. On August 1, 1905, he entered 
the service of the Atchison, Topeka € Santa Fe at Fort Madison, 
la., as general machine foreman, leaving December 1, 1906, to 
go to the Lehigh Valley as shop inspector at Sayre, Pa. In 
October, 1912, he was promoted to the position of assistant mas- 
ter mechanic of the New York, New Jersey and Lehigh division 
of the same road, which position he held at the time of his recent 
appointment as superintendent of shops at Packerton, Pa., as 
noted above. 


H. E. Myers. 
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H. DARLING has been appointed acting locomotive foreman at 
Nicholl, B. C., succeeding J. Lambie, assigned to other duties. 


Martin J. De Lacey, assistant roundhouse foreman of the Chi- 
cago € North Western, has been promoted to the position of 
night roundhouse foreman at East Clinton, Ill., succeeding F. G. 
Clark, resigned. 


P. J. DoNoHUE has been appointed foreman boilermaker of 
the Chicago, Rock Island & Pacific, at Biddle, Ark. 


F. C. HAMILTON has been appointed general foreman of the 
mechanical department of the Atchison, Topeka & Santa Fe, at 
Argentine, Kan. 


H. IlitcHens, erecting shop foreman of the Atchison, Topeka 
& Santa Fe, at Albuquerque, has been appointed general round- 
house foreman, with headquarters at Winslow, Ariz. 


E. J. McMauon has been appointed machine foreman of the 
Houston & Texas Central at Ennis, Tex. 


J. P. Moore has been appointed assistant roundhouse foreman 
of the St. Louis & San Francisco, at Monett, Mo. 


W. J. Pavt, roundhouse foreman of the Chesapeake & Ohio 
at Hinton, W. Va., has been appointed erecting shop foreman of 
the Atchison, Topeka & Santa Fe, at Albuquerque, N. M., suc- 
ceeding H. Hitchens, promoted. 


H. L. Turton has been appointed general foreman of the 
Houston & Texas Central at Ennis, Tex. 


NEW SHOPS 


CANADIAN Paciric.—An officer writes that the company is build- 
ing large extensions to the Angus shops, Montreal, Que., in- 
cluding the following: steel passenger and freight car shops, 
locomotive shop extension, new bolt and nut shop, power house 
extension, upholstering shop extension, general office building 
extension, pattern storage building extension, and maintenance 
building. The cost of the improvements will be about $500,000. 


Cuicaco & ALTON.—This company has appropriated $987,000 
for the erection of new shops at Bloomington, Ill. This is in 
connection with an extensive program of improvements at Bloom- 
ington, a part of which has already been completed. 


MINNEAPOLIS, ST. PAUL € SAULT STE. MARIE.— Ít is announced 
that the roundhouse at Duluth, Minn., is to be enlarged from a 
12-stall to a 20-stall structure. 


New York, New Haven € HaArTFORD.—The repair shops at 
Van Nest, N. Y., for electrical equipment, are nearing comple- 
tion, and it is expected will be in operation by August 1. 


PHILADELPHIA € READING.—This company has given contracts 
to Irwin & Leighton, Philadelphia, for two new car repair shops 
to be built at St. Clair, Pa. The buildings are to be one story, 
and will be 45 ft. high. One will be 83 ft. 10 in. wide x 604 ft. 
£ in. long, and the other 53 ft. 9 in. wide x 464 ft. 8 in. long. 
They will be of steel, concrete and brick construction, with steel 


sashes. Work was started on the improvements on May 13. 


CHANGE OF GAGE IN AUSTRALIA.—A report from Melbourne 
states that a conference of the chief engineers of the Common- 
wealth and State railway departments has urged the immediate 
adoption of a uniform 4 ft. 8% in. gage throughout Australia. 
—The Engineer. 


Correr 1N Rais.—The Chicago, Milwaukee & St. Paul is 
having 10,000 tons of rails rolled containing .5 per cent. copper. 
This follows an order of 5,000 tons of the same composition 
rolled last year, which went through the past winter without a 
single broken rail. 
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SUPPLY TRADE NOTES 


Charles R. Westcott has been elected secretary and treasurer 
of the M-C-B Company, Chicago. 


The Railway Utility Company has removed its office from 
the Monadnock building to 226 South LaSalle street, Chicago. 


The Standard Coupler Company, 2 Rector street, New York, 
has moved its general offices to 30 Church street, New York. 


The Pilliud Company, New York, has moved its offices from 
room 1823, 30 Church street. to room 829 in the same building, 
where larger floor space has been secured. 


The offices of Burton W. Mudge € Co. have been moved from 
the Peoples Gas building to the Railway Exchange, Chicago, and 
the firm name has been changed to Mudge & Company. 


The Raldwin Locomotive Works is preparing to begin con- 
struction on the first unit of its new plant at East Chicago, 
Ind., for which approximately 370 acres of land was purchased 
last year. 


George I). Rosenthal, manager of the St. Louis, Mo., office of 
the Gencral Electric Company. Schenectady, N. Y., died in New 
York on May 19. Mr. Rosenthal had been with the company 
for over 20 years. 


The Hon. William C. Redtield, having been appointed a mem- 
ber of President Wilson's cabinet, has resigned as vice-president 
and a member of the board of directors of the American Blower 
Company, Detroit. 


George W. Craven. manager of the Chicago office of the 
C. & C. Electric Company, New York, has been made manager 
of the welding department of that company, with headquarters 
at Garwood, N. J., succeeding George A. Hills, resigned. 


W. P. Hawley has been elected vice-president of the United 
States Light & Heating Company. New York. Mr. Hawley was 
born in Chatham, N. Y., August 1, 1883, He received a high 
school education at that 
place. and after gradua- 
tion worked in the state 
bank for five years. In 
September, 1904, he left 
Chatham and came to 
New York. He entered 
the service of the Man- 
hattan Lighterage Trans- 
portation Company, 
which was sold to the 
Central Railroad of New 
Jersey on January 1, 
1905. On that date Mr. 
Hawley took a position 
with the United States 
Light & Heating Com- 
pany of New Jersey. 
Upon the consolidation 
of the United States 
Light & Heating Com- 
pany of New Jersey, the 
Bliss Car Lighting Com- 
pany, Milwaukee, Wis., and the National Battery Company, Buf- 
falo, N. Y., under the name of the United States Light & Heating 
Company, of Maine, Mr. Hawley was made manager of the 
New York office, which position he still holds in addition to his 
duties as vice-president. 


W. P. Hawley. 


The Buda Company, Chicago, Ill, has announced the estab- 
lishment of a headlight department for the manufacture and 
sale of the Buda-Ross electric headlight. Mark A. Ross will 
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be in charge of the department, and Harry P. Bayley and John 
Eberhart will be associated with him. 


G. E. Stoy has resigned as general foreman of the Trinity 
& Brazos Valley at Galveston, Tex., to take charge of the 
locomotive department of the Vandaveer Clay Products Com- 
pany, Houston, Tex. He will have charge of all installations 
of their patent locomotive firebox liners and oil burners. 


J. W. Cleary, one of the oldest electric headlight men in the 
country, who joined the forces of the National Electric Head- 
light Company in Indianapolis in 1891, and in 1869 became asso- 
ciated with the Pyle-National Electric Headlight Company, 
Chicago, as traveling engineer, has resigned his position and will 
go abroad for several months. 


W. S. Murray has resigned as electrical engineer of the New 
York, New Haven € Ilartford. and has formed a partnership 
with E. H. McHenry, who recently resigned as vice-president 
of the New Haven, under the firm name of McHenry € Murray, 
engineers. The firm will specialize in railway electrification 
work, including plans, estimates, construction and operation, and 
will handle work of this character for the New Haven, 


The Forsyth Brothers Company, Chicago, has transferred all 
right and title in the Forsyth draft gear, buffing device, radial 
device, truck actuating device and yoke, and the Chaffee cen- 
tering device to the Waugh Draft Gear Company, Chicago, 
and all future negotiations and correspondence relating to these 
devices should be carried on with Wendel € MacDufhe Com- 
pany. general sales agents, 165 Broadway, New York. 


Brock SIGNALS IN THE UNITED STATES.—The length of road 
operated under the automatic block system January 1, 1913, was 
22,218.8 miles, and under the manual system 61,751 miles, a total 
of 83,549.8 miles. 


BraziLiay Ramwar.—The President of Brazil has signed a 
decree approving definite plans and estimates amounting to 
$1,100,000 for the railway line between kilometer 0 and 105 of 
the Coroata to Tocatins Railway. 


New LINE FOR Norway.—AaA short railway is to be constructed 
connecting Aalgaard with the present Stavanger-Egersund Rail- 
road. It will be the first branch line to penetrate the mountainous 
region, although requiring no difficult engineering feat, for its 
roadbed will lie in one of the valleys. According to the estimates 
announced on April 9 by the engineer who has made the pre- 
liminary survey, the line will be 8% miles in length, have a 
maximum grade of 2 per cent., and will cost approximately 


$275,000. 


COMPARISON BETWEEN RAILROAD STOCK AND REAL ESTATE.— 
A man who bought 100 shares of Pennsylvania Railroad stock 
50 years ago—say the first day of «the battle of Gettysburg— 
paid approximately $6,000 for it. If he kept it until today he 
would have received about 6 per cent. on his money all that 
time, but his capital would now be only $5,600. 

Had a man on the same day bought a piece of real estate 
for $6,000 in the central part of Philadelphia or in any direction 
around it or in almost any other thriving town, the increase in 
his capital now would be very great, in almost every case. One 
man who 24 years ago paid $30,000 for a Chestnut street property 
recently refused $460,000 for it. His capital has multiplied by 
more than 15, 

It is a curious thing that there is such a general impression 
that those who own railroads have grown rich with amazing 
rapidity. The truth is that a dollar invested half a century 
ago in America's largest railroad and the one where traffic is 
densest and the people richest, and where business has grown 
the fastest, is worth a little less than a dollar today. Similar 
comparisons might be made with the other standard lines of the 
East. —Philadelphia Public Ledger. 
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CATALOGS 


VERTICAL WaTER TUBE BolLeErs.—A series of leaflets is being 
sent out by the Wickes Boiler Company, Saginaw, Mich., which 
covers the important features of the design of its boilers. 


STEAM TuRBINE Driven GENERATORS.—Bulletin 152 from 
Crocker-Wheeler Company, Ampere, N. J., is devoted to a de- 
scription and discussion of the steam turbine driven generators 
for both alternating and direct current manufactured by that 
company. 


LAMPS FOR Car LIiGHTING.— The advantages of the Edison 
Mazda lamp for car lighting are fully set forth in a 14-page cat- 
alog issued by the General Electric Company, Schenectady, N. Y. 
Illustrations showing the interior of artificially lighted cars, dem- 
onstrating the advantages of this type of light, are freely used. 


BLACKSMITHING AND Drop Forcinc.—Bulletin 2 of a series pub- 
lished by Tate-Jones and Company, Pittsburgh, Pa., 1s devoted 
to the subject of heavy forging. Its twenty-four pages include a 
brief and concise technical discussion of the subject It is well 
illustrated throughout. The first bulletin of this series was 
on the subject of welding. 


THERMO-ELECTRIC PyROMETERS.—.A comprehensive discussion 
of the theory, design and construction of thermo-electric pyrom- 
eters is included in Bulletin No. 3 from the Hoskins Manufac- 
turing Company, 453 Lawton avenue, Detroit, Mich. It contains 
47 pages devoted entirely to this subject and illustrates the Hos- 
kins pyrometer in several forms, both portable and stationary. 


Boyer SPEED RECORDER.—Catalog 42 of the Chicago Pneumatic 
Tool Company, Fisher building, Chicago, gives an illustrated de- 
scription, together with instructions for applying and operating 
the Boyer railway speed recorder. Several pages of the catalog 
are devoted to a list, with prices, of the supply parts. The illus- 
tration shows the recommended method of applying the recorder 
to both cars and locomotives. 


TRAVERSE SHAPERS.—The Cincinnati Shaper Company, Cin- 
cinnati, Ohio, is issuing a new catalog of traverse shapers and 
crank planers. The former are shown in three strokes—18 in., 
22 in. and 26 in.—with one or two heads and in lengths of bed 
from 8 ft. to 20 ft. The crank planers are shown in two sizes; 
the catalog also includes some descriptive matter of other types 
of shapers manufactured by this company. 


RoLLeD STEEL WHeEeELs.—The Standard Steel Works Com- 
pany, Philadelphia, Pa., has issued a new catalog on rolled 
steel wheels. An interesting feature is the application of a 
number to each wheel, covering all standard dimensions except 
the bore. The process of manufacture is fully described and 
illustrated, and the standard sized axles for steam and electric 
service are also shown. The book should be of great assistance 
in the purchasing of wheels. 


TEXT Book ON Corrosion.—The Stark Rolling Mill Company, 
Canton, Ohio, producers of Toncan metal, have prepared a 70- 
page catalog which is divided into three parts. Part one includes 
interesting technical information in connection with the cor- 
rosion of metals. Part two is devoted to illustrations and a dis- 
cussion of the advantages of Toncan metal as a corrosion and 
rust resisting material, and part 3 lists the sheets and other forms 
of this material that are available, giving the prices of each. 


EnectriC Car LiGHTINC.— Details showing the design and con- 
struction of the important features of the axle driven generator 
system of car lighting manufactured by the Safety Car Heating 
and Lighting Company, New York, are given in a pamphlet re- 
cently issued. It discusses the construction of the commutator 
on the generator, the generator suspension, the pole changing 
devices, the bearings of the generator, as well as the dynamo 
regulator and lamp regulator. Line and photographic illustra- 
tions are freely used. 
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NOISELESS GEAR Drivinc.—A 56-page booklet from the New 
Process Gear Corporation, Syracuse, N. Y., contains engineering 
arguments in connection with the use of raw hide gears, showing 
that they are of important economic value where high speed 
gears are required. The catalog contains much interesting and 
valuable data on gear transmission and is illustrated with photo- 
graphs of actual installations. Eleven types of raw hide gears 
are shown in section and over two thousand sizes of pinions are 
given in a table that includes the prices. 


Gas WELDING AND CUTTING APPARATUS.—Oxy-acetylene weld- 
ing and cutting apparatus in several sizes and types is fully il- 
lustrated and described in a catalog being issued by the Davis- 
Bournonville Company, 90 West street, New York. In addition 
to the gas producing equipment, the catalog also shows various 
types of welding torches and includes a number of illustrations of 
machine welding and cutting devices that have been recently de- 
veloped by this company. Both oxygen and acetylene pressure 
regulators are illustrated and other accessories and supplies are 
listed. 


AUTOMATIC AIR Dump Cars.—Four excellent photographs 
showing the operation of automatic air dump cars, are included 
in a recent folder sent out by Kilbourne & Jacobs, Columbus, 
Ohio. With this type of car the entire train is unloaded from 
one point and it requires but 15 seconds for dumping and less 
than 30 seconds for the whole operation of unloading the train 
and having it ready to start. These cars have an elevated body, 
supported on steel trunnions mounted on the center sills of the 
independent underframe. In dumping, the side toward which 
the load is to be discharged automatically lifts as the hopper is 
inclined. 


METAL Winpow SASH AND FRAME.—Catalog No. 7 from David 
Lupton’s Sons Company, Allegheny avenue and Janney street, 
Philadelphia, includes a complete description of the design of 
steel window sash and frames and window operating devices, as 
well as steel louvres, skylights, etc., manufactured by this com- 
pany. The principle of design of this frame and sash is based 
on the use of large solid sections made of the least practicable 
number of pieces welded together by the oxy-acetylene process. 
The catalog covers various types of steel sash for side walls, 
steel partitions and doors, the Pond continuous sash and oper- 
ating device, the Pond truss, rolled steel skylights, hollow metal 
windows and Waldmire louvres. The illustrations show instal- 
lations in railroad shops, roundhouses and other buildings, as 
well as in commercial structures. 


Postal Car LIGHTING.—The specifications issued by the United 
States Post Office Department governing the lighting of postal 
cars are explicit in the matter of illumination values to be ob- 
tained in different parts of the car, but leave to the discretion of 
the railways the means to be used in providing the light. A 
pamphlet prepared by the Safety Car Heating and Lighting Com- 
pany, 2 Rector street, New York, gives a clear understanding of 
the requirements of the specifications and suggestions as to 
suitable means for satisfying them. It interprets the specifica- 
tions and gives the recommendations of this company regarding 
the best spacing of the lighting units, the most efficient lamps 
and reflectors to be used, and the various essentials of suitable 
and economical lighting of postal cars. This company was ac- 
tively engaged in the tests from which the government. obtained 
its knowledge of what was required to satisfactorily illuminate 
postal cars and furnished lighting fixtures and engineers to 
assist in the conducting of the tests. The information given in 
the pamphlet is, therefore, reliable and the result of first hand 
knowledge. A complete copy of the specifications revised to 
December 28, 1912, is included and diagrams are shown for vari- 
ous arrangements of full and half postal cars with the location 
of the various types of lighting units shown in red. These dia- 
grams are fully dimensioned. Both gas and electric fixtures 
are considered. 
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Tests of The appendix to the report of the Commit- 
S i tee on Superheater Locomotives, presented 
uperheater at the last Master Mechanics’ convention, 
Locomotives which, it was mentioned on page 1373 of 


the June 14 issue of the Daily Railway Age Gazette, would be 
reproduced in the regular weekly and mechanical editions, 1s 
so voluminous and important that no effort has been made 
to include any of it in this edition. In later issues the various 
sections of this report will be considered at some length and 
presented in a form which will make them readily available 


‘for the use of our readers. 


The importance of considering all allied 
departments when making changes of any 
E kind in any department of a railroad, is 

Drafting Room well illustrated by a recent example of 
some improvements in drawing room practice. It was decided 
at one large drafting room that eonsiderable saving could be 
made if the practice of making drawings to scale was abandoned. 
It 1s quite possible that the expected result was accomplished. 
The effect on the shop, however, will be readily appreciated by 
examining the illustrations given by Mr. Morrison in his article 
in this issue. The dollars lost by a workman trying to make 
something of these drawings will be easily imagined. It is a 
very excellent thing to try, in every way, to save as much money 
as possible in the drafting room, but only when it is known be- 
yond doubt that this will not directly result in a loss of far more 
in some other department. 


Unwise Economy 
in the 


There is no doubt but what a better 
knowledge of the effect of proper heat 

of Case- treatment of case-hardened steel would 
Hardened Steel þe of considerable value in most railroad 
shops. The success or failure of these parts in service is al- 
most entirely dependent on the method of handling after they 
leave the case-hardening furnace. At the recent convention 
of the American Society for Testing Materials, a committee 
proposed for adoption a recommended practice for the heat 
treatment of case-hardened carbon steel objects, in which the 
proper method of handling to obtain different desired results 
is yery concisely and accurately set forth. There were four 
diffesent conditions selected for discussion, starting with the 
hardest surface and the least strength. and following through 
four variations to the greatest strength with the least hardness. 
Where the hardness of the case only is required and lack of 
toughness, or even brittleness. is unimportant, the articles may 
be quenched by emptying the contents of the case-hardening 
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boxes directly into cold water or oil. In this way both the 
core and the case are very coarsely crystalized and of course 
the strength is very low. If the articles are allowed to cool 
to a temperature slightly exceeding the critical range of the 
case-hardening, usually from 800 deg. to 825 deg. C., (1472 deg. 
to 1517 deg. F.) and then quenched, the core and case still re- 
main crystaline, but the danger cf distortion or cracking in the 
quenching bath is reduced and the strength is somewhat in- 
creased. The next recommended method is to give a result 
which will increase the toughness and strength of the article 
and refine the case, and for this the articles are allowed to cool 
slowly in the carbonizing pot to a temperature of about 650 deg. 
C. (1200 deg. F.), are then reheated to a temperature slightly 
exceeding the lower critical point of the case, which in most 
cases will be 775 deg. to 825 deg. C. (1427 deg. to 1517 deg. F.) 
and are then quenched in water or oil. They should be re- 
moved from the quenching bath before their temperature has 
fallen below 100 deg. C. (212 deg. F.). By allowing them to 
cool slowly to a temperature of about 650 deg. C. (1200 deg. 
F.) and then reheating to a temperature of about 900 deg. to 
950 deg. C. (1652 deg. to 1740 deg. F.), followed by quenching 
in oil, from which they are removed before they have dropped 
below a temperature of 100 deg. C. (212 deg. F.) then reheating 
to about 800 deg. C. (1652 deg. F.) and again quenching in 
water or oil, both the case and the core will be thoroughly re- 
fined and their toughness greatly increased. 

The report also points out that in order to reduce the harden- 
ing stress created by quenching, the objects, as a final treatment, 
may be tempered by reheating them to a temperature not ex- 
ceeding 200 deg. C. (392 deg. F.). A more thorough under- 
standing of these critical temperatures and the proper way of 
handling them by shop foremen is a matter which the various 
foremen's asscciaticns would do well to consider. 


Initiative, self-reliance and resourcefulness 
are qualities which are usually best de- 
veloped by necessity. Furthermore, they 
are among the most important and valu- 
able qualities that a successful railroad man can possess. It 
was recently pointed out by a motive power official that the gen- 
eral practice of training apprentices, and more particularly spe- 
cial apprentices, or those who have graduated from a university, 
in the large shops of the system, while of great value in teach- 
ing the best practice and methods, has a decided tendency in 
reducing their effectiveness in the case of emergency. and 
makes them practically helpless when complete facilities are not 
immediately at hand. To overcome this it is suggested that, 
as part of their course, the apprentices be required to spend 
some time at an outlying point where the facilities are ex- 
tremely meager. It is believed that experience of this kind 
will greatly strengthen their resourcefulness and self-reliance. 


Training 


Apprentices 


The report of the special committee on car 
construction made at the convention of 
the Master Car Builders’ Association 1s to 
be referred to letter ballot for adoption as 
recommended practice. It is one of the most important that 
was presented before the convention and if adopted, and fully 
followed, will have a far reaching effect on the cost of car 
maintenance. It requires that, for new cars, the area of center 
sills shall not be less than 24 sq. in., and that the ratio of stress 
to end strain shall not be more than .06. It further recommends 
that existing steel or steel underframe cars which have less 
than 16 sq. in. area of center sills and a ratio of stress to end 
strain of more than .09, shall be classified with wooden cars 
and be subject to the same rules for combination defects. The 
recommendations further require that the length of center or 
draft sill members, or part of a member between braces, 1s not 
to be more than twenty times the depth of the member meas- 
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ured in the directior in which buckling might take place. 

Where the proper distribution of the metal is made in con- 
nection with this area requirement, there is little doubt but 
what these requirements will force the building of equipment 
which will not develop weakness under the most severe condi- 
tions of ordinary service. The earlier steel cars are now gen- 
erally admitted to have been too light, but on the other hand, 
trafic conditions during the past ten years are found to have 
increased the stress to cars due to end shock by at least 50 per 
cent. If these conditions continue to become more severe in 
the same ratio, ten years from now cars of a strength recom- 
mended by this committee will be as much too weak as the ear- 
lier steel cars are at the present time. It is, however, neither 
possible nor advisable to build present day cars for unknown 
future requirements, but there is no doubt but what all cars 
now being built should at least fully meet the most difficult 
conditions now existing. If the recommendations of this com- 
mittee are adopted it is not at all improbable that they will 
have to be increased within the next five years. 

Next to the underframe requirement, the recommendations 
of the committee in regard to box car ends are of the greatest 
importance. After careful consideration it was decided that 
either all-steel or heavily wooden reinforced ends are the only 
construction that will meet the requirements satisfactorily. It 
is recommended that for cars with wooden ends, a reinforce- 
ment consisting of a 3/16 in. steel plate extending for the full 
width of the end and for about two-thirds of the height, be in- 
stalled beneath the lining, and further, that there be applied 
two pressed steel horizontal braces reaching around the cor- 
ners and being well secured to the side frames. When com- 
plete new ends are required in wooden superstructure cars, 
it is recommended that the all-steel end be used and the com- 
mittee submitted recommended designs for both cases. Cars 
with ends of the type recommended are known to be capable 
of withstanding the effects of the heavy shifting load in the 
hump yard, which, experience has shown, practically any de- 
sign of all wood end will not do. In view of this it is difficult 
to conceive of the association refusing to adopt the report of 
this committee as recommended practice. 


In a review of the work of the American 
Railway Master Mechanics’ Association at 
its convention last month, the address of 
President D. F. Crawford should occupy 
a prominent position. It has been too frequently the custom in 
the past to applaud and commend the suggestions made in the 
president’s address for the future work and the improvement 
of the association, and then promptly proceed to overlook them 
in the preparation of the next year’s program. It is to be sin- 
cerely hoped that that will not prove to be the case this year, 
for the advice and recommendations made by Mr. Crawford 
are of vital importance if the association 1s to continue to oc- 
cupy the place and standing it deserves. 

It is pointed out by Mr. Crawford that too much attention 
has been devoted in the past to material and consideration of 
the locomotive as a mechanical device rather than as an in- 
strument of transportation. The study of the general propor- 
tions, the hauling capacity, the adaptability of the machine to 
specific work, the obtainíng of a maximum output with mini- 
mum expense is of far more importance to the railways and to 
the public than the study of the smaller details of the machine. 
and the minute variations in the composition of the materials 
used in its construction. The full realization of this fact must 
come to the members of the Master Mechanics’ Association or 
their field will be pre-empted by some other body. Criticism 
has been heard that the American Society of Mechanical En- 
sineers has organized a Railway Session and is undertaking 
work which logically should come before the Master Mechanics’ 
Association. The fact remains, however, that the Master Me- 


Subjects for 
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chanics’ Association has not undertaken this work in the past 
and its members certainly have no ground for objections to 
another nationally organized body undertaking it. It is very 
largely left to this association to decide for itself what work it 
cares to undertake and if it is not considered advisable to con- 
sider the larger problems of design and operation in the 
thorough, serious manner they deserve, wherein lies a cause 
for criticism of another society for doing it? 

Mr. Crawford made but three definite suggestions for future 
subjects, and gave very convincing reasons why these should 
be undertaken immediately. One was the determination of a 
train resistance formula of sufficient accuracy to be of practical 
application and value and take the place of the thirty or forty 
formulas that now are in more or less general use. The single 
instance mentioned where one of the most generally accepted 
and frequently used formulas gave a drawbar pull which was 
over twice the actual amount as shown by the dynamometer 
car, is sufficient to show the importance of this matter. 

The determination of an accurate method of indicating the 
hauling capacity of locomotives and train loading that would 
be suitable for all kinds of locomotives under the various con- 
ditions of service was the second subject suggested. While 
more activity has been shown by the association on this subject 
than on the other and the data available is much more reliable 
and practical, still it behooves the Master Mechanics’ Associa- 
tion to keep strictly in the forefront and occupy the place as 
an authority on the subject which, by virtue of the quality of 
its membership, it should hold. 

As a third suggestion, Mr. Crawford points out that some 
more logical unit than lading or gross ton-miles should be con- 
sidered for making comparison of operating costs and the 
performance of equipment and he suggests that a committee be 
appointed to devise such forms for statistics as would meet the 
requirements of the railways and others interested in their ap- 
plication. In these days of increasing government activities 
along the lines of railway regulation, reliable statistics of the 
cost of operation and of the maintenance of equipment are of 
the greatest importance and value. To whom should we look 
for the determination of the proper basis of comparison of 
locomotive costs if not to the American Railway Master 
Mechanics’ Association? 


Some remarkably interesting information 
has been developed by J. Hall Clayton, as- 
sistant in the mechanical engineering de- 
partment, Engineering Experiment Station 
of the University of Illinois, in connection with the develop- 
ment of a method whereby the steam consumption of a loco- 
motive can be accurately obtained directly from the indicator 
cards. The amount of steam consumed for each indicated horse 
power is the measure of success of the design of any steam 
engine, and is of particular importance on a locomotive where 
the steam making capacity is the controlling factor of the power. 
While by far the largest number of locomotive tests are made 
while the machine is in operation on the road, and in each 
case the amount of steam required for each horse power per 
hour is carefully figured on the basis of the amount of water 
evaporated, with corrections for that used by the auxiliaries 
and wasted through the safety valves, it is known that there 
are indeterminable errors always entering in the problem and 
that the result is, at the best, but a fair approximation. 

It has heretofore been considered impossible to obtain a re- 
liable estimate of the steam consumption from the indicator 
diagram because of the lack of knowledge as to the amount of 
initial condensation of the steam up to the point of cut-off, and 
the amount of the piston or valve leakage, as well as the great 
difficulty in correctly locating the events of the cycle on the 
diagram, particularly those taken at high speeds. Tests made 
on a testing plant are of course subject to control in every par- 


Steam Consump- 
tion from 


Indicator Cards 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


349 


ticular and the amount of steam for each indicated horse power 
can be obtained with accuracy. Mr. Clayton checks his method 
of analysis by applying it to indicator cards made on a testing 
plant and, in every case, obtained a result that varied from the 
actual figures but by a very small percentage. In addition to 
obtaining the amount of steam consumption, this method of 
analysis permits the discovery of leakage into or out of cylin- 
ders while the engine is in normal operation and also allows 
the amount of clearance displacement to be found as well as an 
accurate determination of the location of the event of the cycle. 
The development of these methods in detail is described in 
Bulletin No. 58, and their application to indicator diagrams 
of locomotives in Bulletin No. 65 of the Engineering Experi- 
ment Station of the University of Illinois. 

The method developed consists of transferring the indicator 
diagrams to logarithmetic cross section paper. When the dia- 
grams are plotted in this way, it is found that the expansion 
and compression lines closely approximate a straight line, and 
it is possible to ascertain the value of the power to which the 
product of the pressure and the volume is raised to equal a 
constant, f. e., the value of n in the formula, P V2 = C. It has 
been discovere:] that the value of this power is controlled 
largely by the quality of the mixture which is present in the 
evlinder at the point of cut-off and that the relation of this 
quality, and the power is practically independent of the cylin- 
der size and of the engine speed for the same class of loco- 
motive or other steam engine. This enables the determination 
of the actual amount of steam and water present in the cylin- 
der at the point of cut-off, and thus gives, from the diagram, 
the actual steam consumed. 

It has been found that by the use of this method in connec- 
tion with road tests, 1t will be possible to obtain reliable infor- 
mation as to the amount of steam used by auxiliaries and the 
amount wasted. Furthermore, the existence, and in some cases 
the amount of leakage. due to leaky valves into or out of the 
cylinders, may be ascertained. The amount of spring in the 
valve gears is shown in the logarithmetic diagrams by the 
change in location of the cyclic events urider various conditions. 
The amount of clearance may also be found from the diagram 
with a fair degree of accuracy at the same time. 

The development of this new method by Mr. Clayton will 
greatly increase the value and importance of locomotive road 
tests and permit the obtaining of reliable data which it has 
heretofore been considered was impossible except by the use 
of an expensive locomotive testing plant. Greater refinement 
in valve gear and cylinder design is needed on American loco- 
motives, and it is possible that the use of this method may 
make the shortcomings so prominent that energetic steps will be 
promptly. taken to correct them. 


NEW BOOKS 


Resuscitation, By Dr. Chas. A. Lauffer, Medical Director, Westinghouse 
Electric & Manufacturing Company. Bound in cloth. 47 pages, 4 in. 
x 614 in.  Mustrated. Published by John Wiley & Sons, New York. 
Price 50 cents. 
This book includes a reprint of a paper on this subject delivered 
by the author before the Philadelphia section of the National 
Electric Light Association. After explaining a number of suc- 
cessful results which have been obtained by employing resusci- 
tation methods on men who were supposedly dead, the book 
gives a clear description of the mechanism of respiration, illus- 
trating it by a number of views of the various parts of the 
anatomy. The prone pressure or Schafer method of resuscita- 
tion, which has been adopted by the National Electric Light 
Association, and a number of other engineering societies, is 
descrihed in detail. It brings out in a clear, concise manner 
the necessity of people in general being versed in the principles 
of resuscitation, and clearly shows how they can be learned 
so as to prove valueble to persons in ordinary walks of life. 
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COMMUNICATIONS 


TRUCK EQUALIZER DESIGN 


St. CmHarLes, Mo., May 29, 1913. 
To THE EDITOR: 

On page 96 of the February, 1913, issue of the AMERICAN 
ENGINEER, there appeared an article entitled “Truck Equalizer 
Design,” by L. V. Curran. In studying over this article care- 
fully, 1 find that Mr. Curran has overlooked a very important 
force that should enter in the computation. This is the vertical 
component of the pull on the brake shoe and is greater than 
the frictional force included in the formulas given. 

Referring to the diagram the forces there shown are as 
follows: 


Y 
Y 
Y 
/ 
/ 
/ L = Horizontal pull on the 
l brake shoe. 
L M = Radil component of 
| ] i N = Tangential component 
of L. 
\ = Mea component of 
\ ; 
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N 
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Disregarding the friction for the moment, it is seen that there 
is a radial force and a tangential force resulting from the hori- 
zontal pull on the brake shoe. The radial force, M = L cos ¢. 
The tangential force N = L sin ¢. The vertical component of 
N = Q = N cos ¢. Substituting for N we have Q = L sin 
$ x cos $. This is the force that has been omitted by Mr. 
Curran. 

For the frictional force between the shoe and the wheel, the 
formula given by Mr. Curran is correct; this is P= fL cos? ¢. 

In designing an equalizer we should therefore deal with 
P + Q instead of P only. 

I think the coefficient of friction, 0.25, as given by Mr. Curran 
is somewhat too high. In the Master Car Builders’ Proceedings 
of 1910, the report of the tests on the Lake Shore & Michigan 
Southern during 1909 showed a coefficient of friction of 0.10, 
which I believe is the better figure to use. 


Equalizer for Four-Wheel 


Truck. 


Referring to the illustration of an equalizer for a four-wheel 
truck and using the same notation as in Fig. 2 in Mr. Curran’s 
article, we have the load on the two springs 


W W 
ztP+Q and a PUSE 


and the reaction at Y: 


v= Gere) (E) + Eo) (D 
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BW + 8PB + 8QB = 2CW + 16CQ 

8A 

AW + 8BK + 16CQ 
8A 
The maximum bending moment will therefore be 
C (AW + 8BK + 16CQ) 
8A 

The force Q will also enter in the calculations of the equalizer 


for a six-wheel truck. Sicurp Hotm, 
American Car & Foundry Company. 
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CARE OF SUPERHEATER TUBES. 


St. Louis, Mo., May 31, 1913. 


To THE EDITOR: 

It is to be regretted that more time could not be allowed for 
the discussion of the care of superheater tubes at the recent con- 
vention of the Master Boilermakers’ Association. Because of the 
heavy rush of business it was almost impossible to get the floor 
to bring out questions, which, in my opinion, would be beneficial 
to all master boilermakers. I therefore wish to describe the 
methods we use in the care of the large 414-inch tubes in the 
superheater engines on the Missouri Pacific Lines. We have 
experienced some trouble with the large tubes leaking, and while 
it is contrary to the instructions of our superintendent of ma- 
chinery for the boilermakers to use the flue rollers, in some cases 
those instructions have been disregarded and the flue rollers 
have been used to such an extent that some of the large tubes 
have been rolled until they are from 4 in. to 5/16 in. larger in 
diameter than the original size. 1 happened to be at a certain 
point on the system when one of the large passenger engines had 
an engine failure due to the 4%4-1in. tubes leaking. On making an 
inspection of the firebox and tubes I found that the expanders 
that were intended to be used on this class of work were entirely 
too small because of the heavy rolling that the tubes had had. 
In applying the rollers in the large tubes it was found that they 
would not make the flues tight as the flues had become hard from 
the constant rolling. To overcome this I made a casing of scrap 
tank steel, rolled it around the seam of rivets of the flanges on 
the flue sheet and packed magnesia lagging between this casing 
and the rivet heads. The large flues as well as the small ones 
were then plugged up with magnesia, which was pushed back 
into the flue about 4 or 5 in. A plate of 1%4-in. scrap tank steel, 
12 in. wide, was placed across the face of the tube sheet, two 
rows of flues below the large flues, a couple of bolts on each side 
being used to hold it. We then bent a piece of our standard 
netting around the edge of this plate, forming a basket, which 
was filled with charcoal. A fire was started in this charcoal and 
in about two hours’ time the flues all became a cherry red. The 
expansion forced all of the tubes into the firebox about 1/16 in. 
This annealed the tubes so that they could be expanded and 
beaded satisfactorily. The engine was put in service and has 
been running constantly for the past 60 days without giving any 
further trouble. We have had such good results from this engine 
that we have adopted th's practice on the system. 

T. P. MADDEN. 


General Traveling Boiler Inspector. 


TRANSPORTATION IN Manpras.—It is suggested that the needs 
of better transportation facilities in the Madras presidency 
might be fet, in the absence of railway extensions, by putting 
industrial motors on the roads. A Madras correspondent of 
an Indian contemporary remarks that the leap from railways 
to motor traffic is easy and that the increased utilization of road 
traction would be justifiable, if only from the point of view 
of not putting all your traffic eggs in one basket. The demand 
for more ample traveling and freight car facilities forms one 
of the principal themes at the meetings of the District Boards. 
It is constantly coming under the consideration of trades people 
and of their Chambers of Commerce. The need is universal 
and insistent. ` 


YOU HAVE RECEIVED, WHAT WILL YOU GIVE? 


Address Made at the Commencement Exercises of 
the Casino Technical Night School, East Pittsburgh.* 


BY G. M. BASFORD. 


If I am able to place clearly before you a thought that is in 
my mind, perhaps my presence here may be not in vain. This 
thought centers in what the present moment means to me. Per- 
haps I may make it mean a little more to you. 

Some years ago it fell to the lot of the speaker to work in a 
railroad machine shop beside a boy who was mis-called an 
apprentice. What was his name? What has become of him? 
He went into the stream of working humanity. He is one of 
the mass to whom hopeless ambitionless toil has become second 
nature and for whom life holds little joy and no sunshine. His 
intelligent inquiry about his work was met by a gruff answer, 
or rather a refusal to answer. He was taught nothing, but 
was allowed to find his own niche, the one easiest for him to 
crawl into. He found it, and in it he remained. 

At that time the speaker had a vision. He dreamed of an 
apprenticeship, real apprenticeship with trade training, educa- 
tional in itself and co-ordinated with technical school opportu- 
nities which would reveal to the mind the reasons for the work 
of the hands. A dozen years passed and right in this spot this 
dream became a reality. I do not believe a member of this 
community, not even the presiding officers of these great manu- 
facturing organizations and those who are responsible for the 
development of this school are able to realize what this means 
as I do. I do not believe even the unselfish, self-forgetful, de- 
voted instructors of this school appreciate this moment as I do. 

It is impossible to forget the searching inquiry, the painstaking 
study of: the needs of those for whom the school was founded 
and the careful planning that preceded its inauguration. Fol- 
lowing this was the plunge into the school enterprise itself. 
You who receive your parchments this evening can know little 
of this, or of what it meant to those who started this work. 
You perhaps do not know how some of your devoted instructors 
kept the school going in times when there was no money for the 
school or for their salaries. They worked for their ideal, for 
your good, for your happiness. If they had not done so you 
would not be here tonight. All honor to them for this devotion. 
If you have acquired even a small portion of the spirit that in- 
spired them you will devote your lives to lending the helping 
hand to others who need it. You cannot justify your presence 
here this evening if you do not do this. You can not repay 
your teachers in any other way. 

In years to come you will remember this school. If you have 
learned its lesson vou will understand what education means. 
You will find within yourselves resources, resources to enable 
you to find your niche in life and to enable you to fill it. If 
you have the spirit of this school you will be the better worker 
because a thoughtful worker. You are not educated unless you 
can think. Your diploma is of no value if it marks merely the 
completion of a course, if it means merely that you are an ex- 
pert passer of examinations. It 1s of greater value if it shows 
that you have thought your way through four years. It is quite 
possible to complete a college course of four years and acquire a 
degree without learning to think. I know, for I did this very 
thing. It would be impossible for you to spend four years 
here without learning to reason. 


*The Casino Technical Night School at East Pittsburgh, Pa., is sup- 
ported by the Westinghouse interests, but is open to any member of the 
community. Tuition is free. It has an engineering department with 
thirteen instructors in charge of the following subjects: Electricity, 
steam, chemistry, English, physics, machine shop, foundry, pattern shop, 
mechanical drawing, mathematics, preparatory, foreign and health. There 
is also a woman's department having five instructors in charge of cooking, 
sewing, music, commercial and preparatory work. The president of the 
school is C. R. Dooley, who is also in charge of the educational work of 
the Westinghouse Electric & Manufacturing Company. 
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If you have done your part in the past four years you are 
already educated young men, not men with education. There 
is a vast difference between the two. The first is like the de- 
velopment of a beautiful flower; the second is like the filling 
of a glass from a pitcher. The beautiful flower grows, develops 
from the bud. It develops from within, it opens its petals, un- 
folds. Real education is like this, but bear in mind that this 
school is only the beginning of your education and that the 
methods of this course are to be followed all through life, if 
you are to make the most of this wonderful opportunity. 

Perhaps some of you may think that you would prize the 
diploma from a college more than you will prize that which 
you are to receive tonight. Without under-estimating in any 
way the value of the college parchment, I believe that should 
any of you later on pursue your studies and attain the college 
degree, you will look upon the award of this evening as of the 
greater value. You are perhaps more fortunate than you know, 
to have the opportunity which this school has given you. In 
many respects it offers advantages which the college does not. 
In case you do not appreciate this fact, and in order to be 
sure that you understand the value of the methods here em- 
ployed, let me tell you what it means to me. 

In coming here you knew what you wanted. Many col- 
lege students do not have this advantage. Then your teachers 
knew what you wanted, whereas many college professors do not 
know what their students want and do not understand the life 
into which their graduates go. Your teachers are men who are 
actually holding their own in the strenuous game of life. They 
are not men who are merely teaching subjects for the sake of 
those subjects themselves. For example, your teachers do not 
present to you so-called pure science or pure mathematics, or 
pure anything else, pure in the sense of being entirely removed 
from practical application. Your instructors have presented 
science in a way possible of direct application to the problems 
of your lives. Your instructors know how to educate, because 
they know how to do. They are doing. Furthermore you are 
working while studying and studying while working. your 
studies being an interpretation of the meaning of the things 
you do in your work. 

Note the fact that you are members of a working organ- 
ization fitting yourselves the better for higher places in that 
organization. You are not removed for four long years from 
actual contact with life and placed for that long period in 
artificial surroundings, depending upon someone else to pay 
your bills. You are doing work that counts, that helps you 
today and will help you later on. Those who work their way 
through college can’t always do that. Education always means 
more to one who pays his own way while securing it, because 
the responsibilities of life are constantly in mind. It is not 
necessary for you to find your life work after graduation, for 
you are already in your life work. How many of our college 
graduates are stranded in the world after four years of their 
artificial life, with no definite idea of what they are fitted for 
and what they want to do. Think a moment of the advantages 
you have over them. 

On the other hand, your study here has been narrow—it 
could not be otherwise. All technical schools are necessarily 
narrow. You have not had time for something that the college 
student acquires and that you must have. I mean culture of 
the mind, development of good taste in literature, history, art 
or music. I mean mental resources and inspirations which will 
prepare you to be interesting companions, which will enable 
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you to interpret and discuss progress of the times, and will 
put you in position to grow in every other way as you have 
grown in knowledge of your work. A man should know all he 
can about his work, but if he knows nothing else he handicaps 
himself. He is a dreadful bore and he shuts out from himself 
some of the brightest and best things of life. By devoting 
thought to the use of your leisure time you may do much to 
acquire these attributes that the colleges give so well. 

Concerning the practical character of your education and the 
value of studying while working—let me tell a story of a new 
technical school graduate. He entered railroad service in the 
motive power department and was given the problem of de- 
signing steel tanks for compressed air. These tanks were 30 
in. in diameter by 7 ft. long. The designer, who had never 
had the advantage of shop experience, showed on his drawings 
bumped heads, turned outward, bringing the rivet heads at both 
ends on the inside of the tank. The practical master mechanic, 
who had the order to make these tanks, called the youth's at- 
tention to the fact that in order to build the tanks it was neces- 
sary to leave inside the man whose duty it was to hold on to 
the heads of the rivets. He said he would not raise the point 
of leaving a man permanently inside of the steel tanks if he 
had only one or two to make, but as the order called for thirty 
he drew the line at losing so many men. The young draftsman 
there and then learned a lesson of great importance. He turned 
the heads about, leaving the rivets on the outside. He learned 
the lesson too late, because by that time the story was all over 
the shop. Chances for promotion are sometimes seriously af- 
fected by such mistakes, which your education would not per- 
mit you to make. 

And here is one on the college boy: “I thought your father 
wasn't going to send you back to college,” said a friend. “That's 
so, Dad did kick on the expense, but I threatened to stay at 
home and help run the business. Then he decided that a col- 
lege course would be a lot cheaper.” 

I would like to speak of the matter of greatest importance 
in education. I refer to the development of character. If edu- 
cation is not reflected in character it is worse than useless. 
There never was a time when such great opportunities pre- 
sented themselves to those who are prepared to take advantage 


of them. Every official in a large organization is more troubled 


with problems of personnel than by any other problems. 
Character is even more important than ability in the eyes of 
your employers and the traits of character most sought for are 
thoroughness and reliability. If your education does not de- 
velop these traits it has fallen far short of what it ought to do. 

A word about ambition. You greatly need ambition, but am- 
bition of the right kind. The right kind is that which inspires 
you to do the work that lies before you more perfectly than 
anyone else has ever done it. It should also be done quickly 
and efficiently. This ambition is sure to lead to success of the 
best kind and is the best assurance of the attainment of the 
highest position anyone is qualified to fill. That ambition which 
leads one insanely to desire a position far beyond his capacity 
to fill and leads him to attempt to omit vitally important inter- 
mediate steps in progress is the wrong kind and leads to fail- 
ure and discontent, and to never ending complaints of the cold- 
ness of the world and its lack of appreciation. The men who 
are most wanted today are the men who can do something 
that someone else wants done and do it quickly and do it right. 
“He does much who does a little well.” This is really covered 
by my understanding of the words character and ambition in 
this connection. 

“Remember that promotion is the result of growth, not of 
time serving, and that the oak outlives the mushroom.” 

Hugh Chalmers, famous in the automobile world, has said: 
“There are three kinds of men. 

1. “Those you tell once and the thing is done. 

2. “Those you tell and the thing is never done. 
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3. “Those you don’t tell at all and they beat you to it.” 

I am reminded of the fact that this school undoubtedly owes 
its existence chiefly to an inspiration which came to Edwin M. 
Herr 18 years ago while journeying in Europe, where he ob- 
served the German shop schools in operation. Many years 
passed before he found the opportunity to build this educational 
structure. You should pay tribute to those who have conceived, 
planned and executed to give you these opportunities. You 
are wonderfully fortunate. It should nat be possible for you 
to forget for a moment that much is expected of you because 
of these opportunities, and I do not believe you will forget. 

In New York City, Sunday, March 30, last, Miss Helen 
Keller made the most remarkable address in the history of the 
world. She said—“I was deaf, and I hear; I was blind, and 
I see; I was dumb, and I speak.” Mastery of speech by one 
completely deaf, dumb and blind is truly the “greatest individual 
achievement in the history of education.” 

Think for a moment of the use this young woman has made 
of her opportunities. Think of the degree won by her at Rad- 
cliffe College. Think of the significance of the word “oppor- 
tunities” as applied to Miss Keller. Think of the possibilities 
of education of others similarly afflicted which are revealed by 
this remarkable case. No greater inspiration than this is to 
be found for doing our best with our opportunities. The world 
owes a tribute to Mrs. Macy, Miss Keller’s teacher, for the 


emancipation of this imprisoned soil. We likewise owe tributes ` 
to our teachers, and we owe debts to them which we can pay. 
only by making proper use of the opportunities they have placed 


in our hands. 

You have inherited. What will you bequeath?’ Give serious 
thought to this question. We may receive for a time, but we 
must also give. Without making an end of receiving we must 
do our share in reaching out the helping hand. 

What do you desire? Do you desire success? What is suc- 
cess? Is it riches? Is it position? Is it power? In my way 
of thinking there is no success like that of making the greatest 
possible number of people glad that you have lived. Let me 
suggest that you so order your lives that some day someone 
will be grateful to you as you are grateful to those who have 
placed before you this magnificent opportunity. 


PASSENGER ALARMS IN VictoriA.—During the last few years 
the Victorian Railways have been equipping the passenger cars 
on express trains with communication alarms. The apparatus, 
which is similar in principle to that adopted by the Enghsh 
railways, is operated by means of a chain running through pipes 
under the roof of the car with openings opposite each compart- 
ment. The chain is connected to a rod fixed outside one end 
of the carriage and when pulled by a passenger it turns the 
rod and causes the application of the brakes sufficiently to attract 
the attention of the guard and driver but at the same time with- 
out enough force to stop the train suddenly. The chain also 
turns a red disc which is provided outside the end of the car- 
riage to indicate the compartment from which the alarm has 
been given. 


New STEAM CArRRIAGE.—A steam carriage constructed by Col. 
Macirone and J. Squire, Paddington-wharf, and which professes 
to he by the superiority of its peculiar boiler, and the simpli- 
fication of its machinery, a decided improvement on all former 
vehicles of that description, has been exhibited for some time 
past in the neighborhood of Paddington. We drove out in it 
a few days ago along the Harrow-road with, in all, 11 persons. 
The utmost velocity on level ground was near 10 miles an 
hour; a part of the road covered with a coating of loose wet 
pebbles was crossed at a rate of about eight miles; and the 
bridge over the Grand Junction Canal, where the steep is rather 
a smart one, at four or five miles an hour.—Quotation from the 
London Times in the American Railroad Journal, January 19, 
1233. 
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MECHANICAL TERMINAL FOR ILLINOIS CENTRAL 


The One at Centralia, Ill., Represents the Latest 
Practice in Car and Locomotive Repair Plants. 


BY WILLARD DOUD.* 


The Illinois Central recently completed and put into operation hours. This is believed by the mechanical department of the 
at Centralia, Ill, a large locomotive terminal and car repair railroad to be quite conservative, and sufficient to allow for the 
plant. Centralia is located about 250 miles south of Chicago, ready handling of 150 engines every 24 hours. 
on the main line, in the midst of a large bituminous coal pro- The portion of the terminal concerned in the handling of loco- 
ducing section, and at a point where all northbound trafic is motives consists of the following facilities: A 48-stall round- 
separated for northern and western points. It is one of the- house; machine, boiler and smith shops; storehouse and offices; 
most important freight terminals on the Illinois Central system. 600-ton coal chutes and sand drying plant; inspection pit, with 
Formerly there were located at Centralia a 24-stall roundhouse, office for engine inspectors; cinder pit, with shelter for cinder 
an 8-pit locomotive repair shop, and small freight car repair pit laborers; roundhouse office and enginemen’s locker room and 
yards. These were all on a small tract of land practically in lavatory and power house. 
the center of the city and in a position which would not admit 


of any satisfactory alterations to the old plant to render it suit- BORO 

able for handling heavy locomotives rapidly and making repairs The roundhouse is laid out on a 50-stall circle having one 
to about 250 freight cars a day. The original shops on this lo- opening accommodating two tracks on the south side. The out- 
cation were built about 1850. side wall and the partitions are constructed of brick and the 


The decision to locate new and larger distribution yards about timber roof is covered with composite board. The building is 
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General View of Locomotive Group. 


two miles south of Centralia carried with it the building of a especially noteworthy for the lighting and ventilating effects 
new roundhouse with light repair facilities, and a freight car obtained. The roof is somewhat higher than is usually found 
repair yard suitable for handling repairs to about 300 cars per with roundhouses of like section. A ridge ventilator is provided 
day. The work was started on the mechanical terminal during around the roof of the entire house for ventilation, and the ex- 
July, 1912. The freight car repair yards were put into operation perience gained during the past winter has demonstrated that 
December 10, 1912, and the locomotive portion of the terminal this type of ventilator is very effective in removing smoke and 
one month later. fog from the interior of the house. 

Because of the shape of the ground available it was necessary The roundhouse has 39 stalls designed for the storing and the 
to make the locomotive and car departments practically in- handling of running repairs to the locomotives, each of the stalls 
dependent of each other as far as the common use of the build- being equipped with the usual pit. Nine of the 48 stalls, or one 
ings was concerned, and in the design of the plant and the lo- section of the roundhouse, is designed for drop pit work, and the 
cation of the various buildings the roundhouse and car repair general overhauling of such engines as are generally given heavy 
yards are entirely separate, being some 2,000 ft. apart. repairs at this shop. A drop pit for handling driving wheels 

Practically 100 locomotives are handled in and out of the serves seven of the nine stalls, the pit being provided with two 
Centralia terminal each 24 hours, and the determination of the  30-ton Watson-Stillman hydro-pneumatic drop pit jacks. An 
number of stalls for the new house was based on this figure, engine truck drop pit serves the remaining two tracks; it is 
one stall being provided for every two engines handled per 24 equipped with a Watson-Stillman 15-ton hydro-pneumatic jack. 


> The fl i ry i i y i - 
*Mr. Doud was formerly shop engineer of the Illinois Central and han- 2 e floor in the heavy TERANE SEO ae well as in the ES 
dled the mechanical details of this new terminal. mainder of the house, is of vitrified paving blocks, laid on a 
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good drainage to the pits. 


a very satisfactory roundhouse floor. 


ated girder crane. 
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Foundry Equipment Company and is of their special compen- 
sated gearing type for operating on circular runways. Extending 
around the outer ends of the 48 engine pits is a 24 in. gage ma- 
terial track, for handling material on special push cars to and 
from the machine, smith and boiler shops. 
portion of the roundhouse is equipped with cast iron smoke jacks, 
12 ft. long, made by the Paul Dickinson Company. 

Fuel oil for kindling fires is furnished by two Bowser long 
distance rotary oil pumps, placed in the first and third sections 
of the roundhouse from the heavy repair shop end. The fuel 
oil handled by these pumps is stored in the basement of the 
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oil house in a 12,000 gal. tank, about 800 ft. away, and there 
is no trouble experienced in drawing the oil from such a 


distance. 


An innovation in the heating of roufidhouses is presented in 
the use of cast iron wall radiators in the engine pits and on the 
outer circle wall pilasters, instead of the usual iron pipe coil 
Each pit has 432 sq, ft. of radiating surface and the 
total for the house, including the wall radiation, is 26,000 sq. ft. 
During the past winter the cast iron radiation has given entire 
satisfaction, and it is believed the experience gained in this 
roundhouse, which is the first in which cast iron radiation has 
been used, will warrant its further use in roundhouses where 
the corrosive action of smoke and water is very severe on steel 
Exhaust steam from the power house is used 
for heating in all of the buildings in the locomotive department. 

The engine house is lighted by high intensity Tungsten lamps, 
three of 250 c. p. being placed between the engine pits. This 
gives a very good light for night work. 


radiators. 


and iron pipe. 
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General Arrangement of Mechanical Terminal at Centralia, tll. 


JuLy, 1913. 


tungsten lighting units are four Westinghouse receptacles for 
extension cord plugs located between the pits. 

An innovation in roundhouse electrical practice is provided in 
the placing of a 3-phase 440-volt power circuit along the wall of 
the outer circle, connection with which is made to 3-phase plugs 
located at cach stall for the operaticn of portable tools, such as 
lathes, boring bars, flue cutters, etc. A motor-driven emery 
grinder is placed in the roundhouse opposite the machine shop 
for sharpening tools and general grinding. 

The roundhcuse is served by an &5-ft. turntable of modern 
design, which is operated by a Nichcls electric tractor designed 


ž 11-3” 
ro 


Detail of 


to turn the table through one revolution under load in one 
minute. An inspection pocket is provided in the wall of the 
turntable pit for oiling and inspecting the tractor. 


MACHINE, BOILER AND SMITH SHCPS. 


With the exception of a portable lathe and motor-driven emery 
grinder in the roundhouse, all the machine tools for handling 
repairs to locomotives are located in the machine, boiler and 
smith shops. These facilities are contained in a fire-proof build- 
ing 170 ft. long by $0 ft. wide, constructed with brick walls, 
concrete roof and steel window sash, and located adjacent to 
and connecting with the heavy repair section of the roundhouse. 


18"Tile pipe 
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ment of the shops is very complete, and includes the following 
motor driven tools: 


Bausch 42 in. boring mill. 

Pond 36 in. x 12 ft. planer. ` 

Schumacher & Boye 30 in. x 10 ft. 
engine lathe. 

Niles $0 in. driving wheel lathe. 


Morton 32 in. draw cut shaper. 

Lucas 50 ton forcing press. 

ph es 72 in. heavy duty radial 
drill. 

American 36 in. engine lathe. 

Ransom 24 in. double emery grinder. 

Chambersburg 600 ton driving wheel 
press. 


This equipment is located under the crane and is all new with 


the exception of the last four machines, to which motors were 
applied when the equipment was moved from the old shops. 
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Inspection Pit. 


The belt-driven tools, all of which were used in the old shops, 
are as follows: 


Niles 18 in. shaper. 

Wet grinder. 

Hack saw. 

Schumacher € Boye 24 in. x 10 in. 
engine lathe. 

Reed 14 in. x 8 ft. engine lathe. 

Reed 12 in. x 8 ft. engine lathe. 

Niles 18 in. x 12 ft. engine lathe. 


Acme 3 spindle bolt cutter. 

Pond 30 in. x 12 ft. planer. 

Grindstone. 

Jones & Lamson 2 in. x 24 in. turret 
lathe. 

Niles 36 in. boring mill. 

Whiton centering machine. 

Barnes 36 in. vertical drill, 

Barnes 42 in. vertical drill. 


Located in the tool room is the following equipment, all of 
which is motor driven: 


Yankee drill grinder. 


12 in. double emery grinder. e ; 
Sensitive drill. 


Cincinnati milling machine. 
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Section Through Engine House. 


Two lines of narrow-gage and one of standard-gage track serve 
these shops. Between the shop buildings and the roundhouse 
are located the shop and roundhouse lavatory, locker room, and 
the tool room, which is arranged to serve both the machine shop 
and roundhouse. 

The machine shop proper consists of two 40-ft. bays, one 
served with a 5-ton, floor-operated electric crane, under which 
all tools for handling heavy work are located. All tools in this 
bay are motor driven, while those in the other bay are belt 
driven and arranged in two groups. The machine tool equip- 


The boiler shop is equipped with the following tools, all of the 
power tools except the flue swedger being motor driven: 


Flue furnace. 

Air flue swedger. 
Forge. 

Flanging fire. 

Air flanging clamp. 


Hillis & Jones 30 in. punch. 
Hillis & Jones 30 in. shear. 
Ryerson flue cutter. 
Ryerson flue cleaner. 
Ryerson flue welder. 


Located in the smith shop is the following equipment: 


1,000 lb. steam hammer. 
Five forges. 
One oil heating furnace. 


All of the motors used in the shops are operated on a 3-phase, 


Alligator shear (motor driven). 
Beaudry 200 lb. power hammer (mo- 
tor driven). 
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60-cycle, 440-volt alternating current circuit. Westinghouse 
motors were used on all new tool equipment and General Electric 
motors for group drive and application to all old tools. In the 
purchase of new tool equipment for these shops special atten- 
tion was given to the selecting of tools which would give the 
desired speed variations with the use of constant speed alternat- 
ing current motors. On some of the old tools two-speed motors 


are used to get the proper operating speeds for the class of work 
handled. 
The lighting of the shops is by means of high intensity tung- 


Shafting and Motor Supports. 


sten units, varying from 100 to 250 watts capacity. A generous 
distribution of extension cord receptacles is provided for emer- 
gency use when general illumination will not suffice. Exhaust 
steam is used for heating this building, as well as all others in 
the locomotive department, cast iron wall radiation being used 
throughout in connection with a vacuum system and Webster 
vacuum valves. 


OTHER BUILDINGS IN LOCOMOTIVE GROUP. 


The roundhouse office is a brick structure 65 ft. x 20 ft., 
located just south of the roundhouse and across the entrance 
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gineer, the boiler foreman, the roundhouse foreman and a regis- 
try room are also included in the building. 

Coal Chute.—The coal handling plant for supplying locomo- 
tives is a timber chute having a capacity of 600 tons. It was 
built complete by the T. W. Snow Construction Company, Chi- 
cago, and is of the double buckét or semi-balanced skip-hoist 
type, in which coal is unloaded into a depressed hopper from 


Interior 


of the Erecting Shop Section of the Roundhouse. 


which it is delivered and elevated automatically to the storage 
bins above. The coal-hoisting apparatus of the plant is operated 
by a 10 h. p. General Electric induction motor. 

Combined with and adjacent to the coaling plant are facilities 
for storing and drying engine sand. Storage capacity for 12 cars 
of sand is provided and one stove drier is used. After drying 
the sand is elevated by compressed air in the usual manner, the 
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tracks from the machine shop. This building, which also con- 
tains the lavatory and lockers for the enginemen, is very complete 
and has all modern conveniences for the use of road employees. 
About 300 well-ventilated all-steel clothing lockers of generous 
size are provided in a separate room, which is adjacent to the 
containing shower baths and other first-class toilet 
Offices for the traveling en- 


lavatory, 
facilities for use of the enginemen. 


delivery pipe to the storage bins in the coal chute being fitted 
with removable back ells, made by the Green Engineering Com- 
pany, Chicago, where changes in direction are made. These 
fittings have been found to practically eliminate the troubles from 
wearing through of sand discharge piping at bends. 

Inspection and Cinder Pits—An inspection pit is provided on 
the incoming engine track near the coal chutes, with am office 
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and shelter for inspectors located convenient to it. The intention 
or the management is to develop the use of the inspection pit as 
much as possible and attempt to handle as many of the minor 
repairs to locomotives as can conveniently be done at this place, 
instead of in the roundhouse. 

There are three single engine cinder pits from which the cin- 
ders are removed by a locomotive crane using a clam-shell 
bucket. This type of cinder pit might be considered as the stand- 
ard of the Illinois Central and according to the officers of the 
motive power department gives entire satisfaction. Adjacent to 
the cinder pits a frame shelter building is located containing 
provisions for drying clothing, and lockers for the use of the men 
working on the pits. Located north of the cinder pit shelter is 
a building for the storage of tools used by enginemen while on 
the road. Scoop shovels, picks, water jugs, water pails, lanterns 
and oil cans are cared for in this building in a systematic man- 
ner, the equipment being gathered, cleaned and cared for by an 
attendant, who delivers it to enginemen. 

Storehouse and Office—This is located close to the machine, 
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Hand pumps of the self-measuring type are provided for hand- 
ling all of these oils. Hand pumps are also used in the round- 
house and boiler and smith shops for handling fuel oil for kind- 
ling fires and for use in oil furnaces. Adjacent to the oil room 
is a waste storage space of sufficient size to carry a 30 days’ 
stock of waste. The entire oil house equipment was installed 
under contract by S. F. Bowser € Company, and the pump tanks 
and piping represent this company's latest efforts in modern oil- 
house equipment. Lighting of the building is by tungsten clus- 
ters, with the exception of the oil rooms, where single tungsten 
lamps are encased in vaporproof globes and receptacles. 


POWER HOUSE. 


One of the most important buildings of the locomotive group 
is the power house, which is a fire-proof structure made of brick 
and concrete. On account of the extensive area over which the 
railroad company’s operations in Centralia are scattered, and the 
general use of electricity throughout the various plants, and the 
lack of dependable central station service, it was decided to 


| 


\ 


“e 


> 


O 


on 


MANS 
ES e T 
AN 


SN 


Pe oi 


. 


AA RR 


sa FIO 


cerrar 


~ 


ft eae FT 


| | 
ri H- 
5. / l 
E A: EA <A ich $ 
Ñ f Y > Mall __ 
a, — ! 
6-2 = %® 
DE 4 N 
EXT == ey = 
¡a SIHR 
wrens [y= -p2” 
mb 
ma e; E 
A 190 9] b= 


Section Through Power House. 


boiler and smith shops, and roundhouse. The building is 175 ft. 
long by 30 ft. wide. A second story extends over 75 ft. of the 
building, the space being utilized for the storage of records, class 
room for apprentices, telephone exchange and rest room for 
enginemen. The rest room is equipped with 20 comfortable steel 
bunks and lounging facilities for use of enginemen off duty. On 
the first floor of the building are located the offices of the divi- 
sion master mechanic and storekeeper, the storeroom and the oil 
and waste rooms. The oil room possesses some unique features 
in the apparatus for handling oil, power pumps being provided 
for the handling of fuel, car and kerosene oils from the storage 
tanks in the basement to faucets for filling barrels on the plat- 
form. This arrangement has been found to work satisfactorily, 
as barrels need not be brought into the small pump room for 
filling. Separate tanks are provided for storing the following 
kinds and quantities of oils: 


A A RA aR 12,000 gals. Valve, superheated ......1,600 gals. 
E A RCN 3,500 gals. JA E datas 1,200 gals. 
Car, summer +... 3.500) gale. Minefal seal um... 500 gals. 
Car, winter poni mairei 3,500 gals.. Black sissorasioza tos *s 500 gals. 
Valve, saturated ....... 1,600 gals. 


install an up-to-date electric plant for producing current at a 
minimum ‘cost. Considerable expense was incurred and much 
thought was given to the design of the plant. 

The equipment of the boiler room consists of four 250 h. p. 
Stirling water-tube boilers (hand fired) operating at 150 Ibs. 
steam pressure; a Cochrane horizontal feed water heater of 2,000 
h. p. capacity, and two 10 in. x 8 in. x 10 in. Blake-Knowles 
duplex boiler-feed pumps of the outside center packed, plunger 
type fitted with Fisher governors. 

A reinforced concrete chimney 200 ft. high, having an internal 
diameter of 7% ft., disposes of the gases of combustion from the 
boilers. It is provided with a fire clay tile lining 70 ft. high, 
and the breeching connection between the boilers and stack is 
made of selected common brick, laid in cement mortar. The 
chimney was designed to allow of the operation of the four 250 
h. p. boilers at a 50 per cent. overload, the grate surface in the 
boilers being proportioned accordingly. While the requirements 
of the plant probably never will call for the operation of the 
boilers under the above circumstances, conditions are obtained 
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for the burning of a very low grade of fuel with assurance of 
plenty of steam at all times. 

The engine room is provided with two 250 k. v. a. 3-phase, 60- 
cycle, 440-volt, 3,600 r. p. m. General Electric turbo-generators run- 
ning non-condensing ; two 14 in. x 24 in. steam x 22 in. x 13 in. air 
by 18 in. stroke, cross compound, two stage, Laidlaw-Dunn- 
Gordon air compressors, providing an air pressure of 110 lbs., 
and having a capacity of 1.030 cu. ft. of free air per minute at 
130 r. p. m.; a 1,000 gallon Alberger centrifugal fire pump, di- 
rect connected to a 100 h. p. General Electric induction motor; 
a 15 k. w. General Electric motor generator exciter operating 
at 125 volts, and a 15 k. w. General Electric turbo generator 
exciter operating at 125 volts; a 10 panel black marine slate 
switchboard, Westinghouse Electric & Manufacturing Com- 
pany; an exhaust steam hot water heater for the car depart- 
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Water Heater. 


ment heating system; a 5 in. Jeanesville Iron Works centri- 
fugal circulating pump operated by a Terry turbine; two Marsh 
vacuum pumps for handling the heating system returns; two 
Adams Bagnall series are light transformers, and a McFell fire 
alarm system controlling switchboard and recording apparatus. 

In addition to the above equipment the engine room is fitted 
with a 5 ton Whiting hand operated crane for handling repairs 
to machinery. A Richardson-Phoenix automatic oil storage 
and filtering system is also installed to handle all oil used by the 
turbines, air compressors and pumps. All drains containing 
any oil are run through the filtering system and the oil re- 
covered. Space has been reserved in the north part of the en- 
gine room for the installation of modern locomotive boiler 
washing and refilling equipment. 

Special attention has been given to the handling of com- 
pressed air, thermometers being applied to the first stage dis- 


of wood and having a pitch and gravel roof. 
spaced at frequent intervals, which makes the building very 
acceptable for working on dark and stormy days. 
air connections are provided on every fourth post of the shop. 
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charge and the second stage intake and discharge of the com- 
pressors for observation at all times of the temperature of the 
air. A cast iron after-cooler of unique design is placed north 
of the power house in connection with the air reservoirs, to 
effect a separation of contained moisture and reduce the tem- 
perature of the air. It is believed that this is the first instance 
where cast iron has been used for the purpose of cooling com- 
pressed air. 

Electric power, in addition to being used for the operation 
of the motors and lighting in the locomotive and car depart- 
ments, also operates motor driven air compressors at the hump 
and departure yards. Current also is used for lighting the 
freight yards and adjacent buildings, charging storage batteries, 
and is transmitted to Centralia for the lighting of the company 
property. In a general way the power house represents very 
advanced ideas in the economical production of electricity, steam 
and compressed air, and with the class of apparatus installed, 
and with its well planned arrangement, the hopes of the design- 
ers to be able to produce power at the lowest possible figure 
should be realized. 


CAR DEPARTMENT, 


The car department is located directly north of the loco- 
motive group, the arrangement of the facilities being a double 
ended yard consisting of six active repair tracks and two stor- 


A Corner of the Wocd Mill Showing Hot Water Radiators, 


age tracks. Situated to cne side of the repair tracks are the 
service buildings in which the necessary material used in the 
repairing of freight cars is stored and prepared ready for use. 

The scheme of operation followed in designing the car de- 
partment was to have a double ended yard to eliminate dead 
track space as much as possible, to provide a complete system 
of tracks for handling material to all parts of the yard, allow 
sufficient space for the storage of material, and make the oper- 
ations of finishing material follow progressive sequence. That 
these conditions have been met is shown by the smooth oper- 
etion and large output of repaired cars from the yard since the 
first day of its operation. 

The following buildings are included in the car department 
group: Car repair shop; wood mill; oil recovery plant; dressed 
lumber shed; road department locker and lavatory, and tool 
room building; paint and oil storage building; and office, store, 
air brake, smith shop and car wheel shop building. 

The car repair shop, which is 500 ft. long and 88 ft. wide, spans 
four repair tracks. It is an open ended structure, built entirely 
Skylights are 


Compressed 


The wood mill, in which all the wood making machinery is in- 
stalled, is a fireproof structure built with brick walls, concrete and 
steel roof, and steel window sash. The machinery was placed in 
the building to allow of a progressive movement of material from 
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the lumber yard, located south of the mill, to the finished lumber 
shed and the repair yards on the north. The interior of the 
building presents a pleasing appearance with its large window 
areas and unobstructed overhead space. All machines are motor 
driven, and there is no belting of any nature extending above 
the tops of the machines. 

The machine equipment of the woodmill, together with the 
horse power rating of the driving motor, is as follows: 


Fay € Egan 4 sided dimension planer. 50 h. p. 900 r. p. m. 
Fay € Egan smoo0ther...........o.... 74 h.p. 1,800 r. p. m. 
Fay & Egan 5 in. x 24 in. planer..... 7, h. p. 1,800 r. p. m. 
Fay € Egan hand feed 24 in. rip saw. 71⁄4 h.p. 1,800 r. p. m. 
Fay & Egan automatic cut-off saw..... 15h.p 1,600 r. p. m. 
Fay & Egan 36 in. band saw......... 5h.p 1,200 r. p. m. 
48 in. grindstone ......oooooooooo.o»» 3h.p 1,200 r. p. m. 
Covel saw gummer ......oo.ocooooo.o.. +. 2h.p 1,200 r. p. m. 
Covel knife grinder.........o...ooo.oo»o. 2h.p 1,200 r. p. m. 
Reciprocating vertical mortiser....... 3h. p 1,200 r. p. m. 
20 in, turning lathe................o. 2h. p 1,200 r. p. m. 
Greenlee hollow chisel mortiser....... 15h. p 1,200 r. p. m. 
Greenlee 4 spindle horizontal boring 

machine arc cae we a Oh. p 900 r. p. m. 
Greenlee car gainer.........ooooo.o... 15h. p 900 r. p. m. 


The above machines, except for the Greenlee gainer, which is 
new, formed the equipment of the wood mill at the old shops, 
and required application of individual motors. Allis-Chalmers 
induction motors are used on all the machines except the gainer, 
which is driven by a Westinghouse motor. In applying the mo- 
tors to the machines the Electric Controller & Supply Company 
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The oil is taken from the tank by a Bowser self-measuring 
plunger pump located in the oil recovery plant. 

The north service building contains the office of the car de- 
partment general foreman, store room for small material, an 
open space for the storage of heavy castings, an air brake and 
pipe shop, smith, and car wheel and machine shop. The store- 
room has the usual complement of material cases, well arranged. 
The air brake and pipe shop is equipped with pipe threading 
and bending machines, and a new Westinghouse triple valve 
testing rack. 

Located in the smith shop are three forges, equipped with 
individual motor-driven blowers, and a Beaudry 100-lb. power 
hammer operated by a 3 h. p. induction motor; also a pneumatic 
forging machine. The car wheel and machine shop contains the 
following equipment, all of which was removed from the old 
shops, and to which individual motor drive has been applied: 

Double head bolt cutter.............. 


3h.p 1,200 r. p. m 
48 in. grindstone.........oooooo.o..o. 3h.p 1,200 r. p. m 
36 im. vertical drill.................. 3h.p 1,200 r. p. m 
Double head emery grinder.......... 3h. p 1,200 r. p. m 
42 in. journal truing lathe.......... - Sh.p 900 r. p. m 
300 ton car wheel presS.............o 7⁄4 h.p.  900r.p.m 
Double head axle lathe.............. 15 h. p 900 r. p. m 
Car wheel boring machine............ 10h. p. 900 r. p. m. 

All motors used in the smith and car wheel shop were made 


by the General Electric Company. 
The entire car department is well supplied with compressed 
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Layout of Machine Tools in the Wood Mill. 


Baehr flexible couplings were used. When auto starters are 
located at some distance from the motors, push button devices 
in series with the no-voltage release coils of the starters are 
provided for quick stopping of the motors. 

The oil recovery plant is located in a small brick building south 
of the paint storage house. All old journal box “dope” is worked 
over and the excess oil removed and reused. The waste tanks 
are heated in the winter hy connection to the heating system 
and during the summer by a small hot water heating plant lo- 
cated in a separate room of the building. 

All lumber, which is purchased finished, and the surplus output 
of the wood mill are kept in a finished lumber shed located 
adjacent to the repair tracks. A brick building north of the 
finished lumber shed contains a shop for the handling of repairs 
to hand cars, baggage trucks, and other roadway material, a 
lavatory room for the car department employees, and a storage 
room for tool chests, jacks and other tools used by the car 
repairers. A separate fireproof building is provided for the 
storage of car paint and car oil. The oil storage tank is located 
in the basement of the building, and has a capacity of 3,500 gals. 


air from the power house through a 4-in. line located above the 
ground in an accessible position for inspecting and repairing 
leaks. Air outlets located 75 ft. apart connected to an under- 
ground piping system are provided throughout the entire repair 
yards, excepting the portion under the shop, where the air outlets 
are located on building posts. Underground drainage tanks are 
located at several points to avoid as far as possible troubles with 
contained moisture in the air. The outlet boxes are made of 
cast iron, and were designed especially for this installation. 

A very complete system of 24-in. gage material tracks and 
turntables is provided, the layout of the tracks allowing the 
handling of material from all shops on roller bearing cars to any 
point in the repair yards without carrying jt over 25 ft. 

No attempt has been made to provide any illumination of the 
car repair yards except in and around the service buildings and 
wood mill. In the various shops 300-watt tungsten lamps are 
used, while in the remainder of the rooms tungsten clusters using 
60-watt lamps and 60-watt single tungsten units furnish the light 
which is entirely in the nature of general illumination. 

Heating.—An innovation in railroad shop practice is the use 
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of hot water for heating all buildings of the car department. 
Heat for the system is obtained from a heater located in the 
engine room of the power house, which utilizes exhaust steam 
for heating the water. The circulation of the water is effected 
through two 5 in. pipe lines connected to a 5 in. Jeanesville cen- 
trifugal pump driven by a Terry steam turbine operating at 1.800 
r. p. m. and located in the engine room basement. 

From the power house to the various buildings of the car de- 
partment the two 5 in. circulating lines of the system are con- 
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GENERAL. 

Electrical Distribution—All current produced in the power 
house is of three-phase 440 volts. All the wires from the switch- 
board are run in conduit to a steel distributing tower located 
adjacent to the power house. Practically all transformers used 
for the locomotive department service are located on a concrete 
platform in the tower, about 7 ft. above the ground. By adopting 
this plan all voltage circuits above 440 volts, with the exception 
of two series arc circuits, are kept out of the power house switch- 
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tained in a concrete conduit. The radiation in all of the buildings 
is of the cast iron wall type and from observations taken during 
the past winter the hot water system has proved to be a decided 
success, Satisfactory temperatures being maintained in the various 
buildings even under extreme low temperature conditions. 

The maximum distance through which the hot water is trans- 
mitted in one direction in the heating system is 2,635 ft., the 
extreme building being the toilet located north of the service 
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Department Wheel and Smith Shops. 


board. The circuits in the vicinity of the locomotive department 
are carried on structural steel towers so placed as to not inter- 
fere with building extensions or operation of the various terminal 
facilities. 

Power is transmitted to the car department for light and power 
at 440 volts, a suitable transforming arrangement for obtaining 
low voltage for lighting being placed close to the center of dis- 
tribution. Power is also transmitted to Centralia from the car 
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Open Car Repair Shed Before the Yard Was Surfaced. 


buildings in the car repair yards. The obtaining of satisfactory 
heat in buildings located at this distance from the source of heat 
supply is practically impossible with the use of low pressure 
steam under the ground conditions prevailing at Centralia, and 
the results obtained have fully justified the judgment of the engi- 
neers in departing from the usual practice of either using high 
pressure steam or providing a separate boiler plant conveniently 
located to furnish the required amount of steam. 


department circuit, being transformed up to 2,300 volts. Elec- 
tricity for light and power at the freight yards leaves the main 
distribution tower at 2,300 volts and is stepped down through 
transformers to the proper voltage at the various points where 
it is used. 

Lighting of the entire terminal property, with exception of the 
freight yards, is by means of 500-watt tungsten units. The 
freight yards are lighted with series arc lamps, the transformers 


Jury, 1913. 


for which are placed in the power house. The use of high in- 
tensity tungsten units for yard lighting service has proved entirely 
satisfactory, the volume and intensity of the light appearing to 
be better than that obtained from the ordinary arc lamp. 

Telephone System.—An automatic telephone system provides 
intercommunication between all departments of the railroad 
company at Centralia. A 30-circuit switchboard of the Automatic 
Electric Company is installed in the second floor of the storehouse 
and office building. The decided success with the Automatic 
telephone system installed at the Burnside shops prompted the 
telegraph department officers to place a similar system at Cen- 
tralia. The distribution of telephones is quite complete, an 
instrument being placed at every point where it could be used 
to advantage. 

Water Supply.—Water for use in locomotives and for drinking 
purposes is obtained from the municipal water plant of the city 
of Centralia, through an 8 in. wood stave pipe, connection being 
made to the city mains at the city limits. Water storage is pro- 
vided for at the terminal in two 1,000 gal. tanks of timber con- 
struction, located just south of the machine shop. On account 
of the water supply being of uncertain quality and at times unfit 
for drinking purposes during the late summer months, it was 
necessary to install a filter and purifier in connection with a 
separate piping system for distributing drinking water to various 
points around the plant, where bubbling fountains are provided. 
Alum is used as the purifying reagent when necessary, and as 
the filter and purifier is located in the roundhouse where plenty 
of steam is available for sterilizing, drinking water obtained 
from the filter and purifier should be of uniformly good quality. 

On account of the close proximity of the terminal to large 
farming interests, some treatment of the sanitary sewage was 
necessary to render it suitable for discharging into drainage 
ditches. This condition is obtained through the use of concrete 
septic tanks, one each being located in the car and locomotive 
departments. These tanks are designed to retain the sewage for 
a period of 24 hours, which will allow sufficient time for partial 
disposal by bacteriological means of the objectionable contents. 

All engineering incidental to the design and construction of 
the entire plant, including the freight yards, was handled by the 
engineering and mechanical departments of the railroad. The 
mechanical details were handled by the office of the shop engineer, 
under the supervision of M. K. Barnum, general superintendent 
motive power. The design and construction of the buildings 
was executed under the supervision of F. L. Thompson, engi- 
neer of bridges and buildings, and J. A. Taggart, reporting to 
A. S. Baldwin, chief engineer. T. S. Leake & Company, of 
Chicago, were the general contractors for all masonry and build- 
ing work excepting the coal chutes. Kehm Bros. Company, of 
Chicago, installed all steam and hot water heating and steam 
and compressed air piping throughout the entire plant. 


“Lona Distance Fiigut.—aA French aviator, Marcel G. Brinde- 
jonc des Moulinais, recently flew from Paris to Warsaw, by 
way of Berlin, a distance of 932 miles, in thirteen hours, and 
excluding stops, obtained an average speed of 93 miles an hour. 
He accomplished this in the competition for the Pommery cup 
for the longest flight across the country from sunrise to sun- 
He landed at Wanne, in Prussia, at 8 a. m. 
noon. 


set in one day. 
and in Berlin at 


Sunpay Trains IN Scottann.—An influential deputation of 
Scottish religious bodies waited upon the Caledonian Railway 
hoard of directors to press home the public outcry against the 
Sunday railway service which is to be inaugurated immediately. 
Sir Charles Renshaw, refusing the prayer of the petition, said 
the Scottish railways had not by any means moved rapidly in the 
direction of developing Sunday traveling. The public demanded 
it. and, as Glasgow cars had long since given these facilities and 
citizens had not objected, there was no reason why railways 
should not share in the traffic. 
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FALSE ECONOMY IN DRAFTING 


BY C. J. MORRISON.* 


Frequently much pressure is brought to bear on the drafting 
room to effect economies, and many methods have been sug- 
gested whereby the desired savings could be secured. Much 
money can be made or lost by the methods followed in the 
drafting room, but possible economies in this department must 
be considered from all standpoints. A few dollars saved on 


Correct Proportion. 
Fig. 1. 


drawings may lose many dollars in the manufacturing depart- 
ments. 

Recently a large concern, as a matter of economy, stopped 
making drawings to scale. This step may save a trifle on the 
first cost of drawings, but is liable to lose many dollars in the 
course of manufacture. Even the economy in the drafting 
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Correct Proportion. 


Fig. 2. 


room is doubtful, as it takes nearly as long to make a hap- 
hazard drawing as to prepare one to scale. Furthermore a 
drawing is supposed to represent an article so that it will be 
recognized by one familiar with drawings, and drawings fail 
in this essential unless made to scale. 

A few actual examples are shown which will illustrate the 
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difficulty in using drawings which are not to scale. In each 
case the drawing is shown as actually made, and also as it would 
appear if drawn to scale. Some of the illustrations give only 
one view, as the other views would add no information, 


In the drawings reproduced in Figs. 1 and 2 entirely: wrong 


*Chief Engineer, Froggatt. Morrison € Co., New York, 
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impressions are given as to the shapes and sizes of the pieces 
represented and a continual, careful check is necessary to avoid 
mistakes. 
over-all dimension. 


Not only this, but both drawings fail to give a single 
A checker is liable to fail to recognize the 


foo o°] 


Correct Proportion. 


Fig. 4. 


pieces in the shop. Fig. 3 shows an example which is so danger- 
ous as to scarcely need comment. Fig. 4 illustrates how a 
saving at one point will give a loss at another. Care has been 
taken to mark the size for every hole except one, then the in- 


Correct Proportion. 


Fig. 5. 


formation is added, “Unmarked holes for 34 in.” There is in 
all probability a hole at the point 4, but the drawing does not 


show it. If economy is desired, why should the holes be drawn 
when the location of the centers and a statement, “All holes 
a E 
9 
a eo AT 


A A dm A 


As Drawn. Correct Proportion. 


Fig. 6. 


for 34 in.” gives all necessary information? It seems particu- 
larly unnecessary to mark hole B, and then show its elliptical 


projection. 
Considerable trouble was caused by the drawing shown in 
e US a : 

0 Lo 
(RA E. 
RA 
Sanos 1B———---3 
: As | ee Correct Proportion. 

Fig. 7. 


Fig. 5, as no idea of the piece could be obtained from the draw- 
ing. This drawing is particularly inconsistent, as several dimen- 
sions are lacking and must be judged from the appearance of 
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the drawing. In case the drawing is made to scale a dimension 
may be omitted, but when not to scale every dimension must be 
shown. 

Figures 6 and 7 simply show the impossibility of getting cor- 
rect ideas from the drawings as originally made. 

Drawings such as these are a continual source of trouble in 
the shop and the little saving made in the drafting room is lost 
over and over again. 


GAINES FIREBOX ON THE ILLINOIS 
CENTRAL 


After an experience of several months with a six-wheel switch- 
ing locomotive fitted with a Gaines combustion chamber, a high 
degree superheater and a Ragonnet power reverse gear, the 
Illinois Central ordered 40 more of the same design which are 
now being delivered by the American Locomotive Company. A 
similar design of firebox was also specified on one of the last 
order of Mikado type locomotives built by the Baldwin Loto- 
motive Works for this railway. 

When the Lake Shore & Michigan Southern fitted a high de- 
gree superheater to a switch engine, a little over a year ago, 
considerable doubt was expressed as to the chances for the suc- 
cess of the experiment. The results, however, were even better 
than had been anticipated by the officials responsible for the 
trial and later experience on this and other roads has shown 
that in no service does the superheater give as great an improve- 
ment in operation or percentage saving in fuel and water as in 
switching. Coal savings as large as 50 per cent. have been re- 
ported in some instances. This greatly reduces, and in some 
cases is said to practically eliminate the smoke, due not only to 
less coal being fired, but also to the opportunity for more ef- 
ficient work on the part of the fireman. 

Reduction of the smoke from switch engines is an important 
feature at many yards, and particularly so at some of the yards 
on the Illinois Central. In an effort to make even further im- 
provement in this particular, as well as to obtain greater economy 
of coal and cost of boiler maintenance, a Gaines combustion 
chamber was also applied to the experimental engine. This 
combination is reported to have been as successful as it is known 
to be on road engines. As a still further improvement, a power 
reverse gear was specified for the purpose of reducing the labor 
of the engineman, particularly on those engines operating in 
the warmer climate at the southern end of the system. 

The service of the first engine in the yards on the lake front 
in Chicago has been very satisfactory. The yardmaster reports 
that it is capable of much more work than others of the usual 
design due to quicker action and a smaller loss of time for get- 
ting water or fuel. No difficulty has been experienced with de- 
layed stopping after the throttle is closed, or with slow action 
with the reverse gear. The engine crews have equally favorable 
comments to make. 

Outside steam pipes, arranged the same as for a superheater 
road engine are used. A connection is made to the superheater 
damper so that it is closed when the blower is put in action. 
This is in addition to the usual small cylinder and counterweight 
working in conjunction with the pressure in the steam chest and 
has been applied as a positive insurance that this damper is 
closed when the blower is open. 

There is a manhole in the boiler shell under the base of the 
bell. This is for the inspection of the tubes and firebox and 
will permit the entrance of a man without removing other parts 
as is generally necessary when entrance is made through the 
steam dome. 

In other respects the design follows common practice for this 
type of locomotive when fitted with Walschaert valve gear. The 
features of the design are clearly shown in the illustration and 
the dimensions will be found in the table at the end of this 
article. 


Jury, 1913. 


Mikado type locomotives have proved most satisfactory 
on the Illinois Central, and during the past two years 150 
engines of this type have been received from the Baldwin 
Locomotive Works. All of these have cylinders 27 in. x 
30 in., 63 in. drivers and a steam pressure of 175 lbs. The 
tractive effort is 51,700 lbs. A typical example was illus- 
trated and described on page 346 of the September, 1911, issue 
of this journal. One of the locomotives in the last order differs 
from the others in that it has been fitted with a Gaines combus- 
tion chamber. This has required considerable change in the 
boiler but in other respects the engine is the same as the others 
of this class. 

The boilers of the locomotives with the normal firebox are 
82 in. in diameter at the front ring, have tubes 20 ft. 6 in. in 


length and a total evaporative heating surface of 4,068 sq. ft. 
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is considered, there seems little doubt but that this design of 
boiler will have an equal or greater capacity than the others. 
The fact that a larger increase in the amount of firebox heating 
surface does not result from the much larger mud ring is ex- 
plained by the practical elimination of the throat of the boiler 
and the raising of the grate level throughout. The depth of 
the firebox is about 731% in. at the front and 64 in. at the back 
and the distance from the grate level to the crown sheet at the 
front end of the grate is but 66 in. 

The brick wall is set 36 in. from the back flue sheet and is 
13 in. thick. The top of the wall is 20 in. from the crown sheet 
at the center. There are six air inlets discharging underneath 
a deflecting brick arranged as shown in one of the illustrations. 
The grate area of this firebox is 67.5 sq. ft. The ratio of firebox 
heating surface to grate area is 3.77, while on the other locomo- 
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Superheater Switch Engine with Gaines Combustion Chamber; Illinois Central. 


The grate area is 70 sq. ft., and the firebox is 120% in. long by 
84 in. wide. On locomotive No. 1600, which is fitted with a 
Gaines combustion chamber, the firebox is 198 in. long by 90 
in. wide and the tubes have been shortened to 18 ft. 3 in. This 
has resulted in a loss of 421 sq. ft. of heating surface in the 
tubes which is slightly offset, so far as actual area is concerned, 
by a gain of 19 sq. ft. in the firebox, leaving a net loss of 402 


tives, in spite of the fact that they are considerably deeper, the 
ratio is but 3.36. The grate is of the usual finger type, rocking 
in four sections and with a dump grate at the rear. 

It will be seen that the advantages offered by the Gaines 
arrangement in connection with the location of the firebox in 
relation to the driving wheels have proved valuable in this case 
and the front mud ring is located almost directly over the rear 


Mikado Type Superheater Locomotive with Galnes Combustion Chamber. 


sq. ft. As a steam maker, however, it is probable that this 
boiler will prove even better than the others. It is known that 
the front 2 ft. of a 20 ft. tube is comparatively inefficient while 
on the contrary, a gain in firebox heating surface is of very 
decided value and especially when the improved combustion 
given by the Gaines arrangement of brick arch and air inlets 


driving axle. In order to give the necessary clearance the mud 
ring is inclined sharply upward on the sides, at the point of 
connection of the steel casting supporting the brick wall, and 
reaches practically the level of the bottom of the barrel, The 
lowest point is 8 in, below the level of the front corners. Flexible 
staybolts are used throughout the combustion chamber section 
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Illinois Central. 


Longitudinal Section of Back End of the Boiler on the Mikado Type; 
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Six-Wheel Switcher with Superheater, Gaines Combustion Chamber and Ragonnet Power Reverse Gear; Illinois Central. 
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and also in the top two rows and down the back of the side ptes efort- WELY arti satenast gasses 51,700 Ibs. 32,450 lbs. 
= S é el NW WORM SOTO ra ains 6106-0 i . . 
sheets. The firebox is radial stayed except for the customary Weight A AAA e 217.000 Ibs 166,000 Ibs, 
3 : > : Weight on leading SBIR ren od Hak eos 28,000 Ibs. is AEA NA 
two rows of sling Stays at the front end of the crown sheet. Weight Of PBI T PLUCK: oa cases een TAS Gine 35:000 O nanos 
These locomotives are provided with superheaters having 36 Weight of engine and tender in working order 450,000 lbs. .......... 
Wheel base, Giving ri hee Vek ae ik 16 ft. 6 in. TI 46.848. 
Wheel base, tatal sE 35 £6. 215: 11 ft. 8 in. 
Wheel base, engine and tender.............. GS ft 7 itis ARA 
Ratios. 
Weight on drivers + tractive effort........ 4.20 5.12 
Total weight + tractive effort.............. 5.42 5.12 
Tractive effort X diam. drivers + heating 
A mentees O 880.00 1,061.00 
Total heating surface + grate area......... 54.20 40.20 
Firebox heating surface + total heating sur- 
face; PEE Cloro dr EA A 6.93 9.70 
Weight on drivers + total heating surface.. 59.10 106.50 
Total weight + total heating surface....... 76.20 106.50 
Volume both cylinders, cu. ft E aa aAa 20.00 10.40 
Total heating surface + vol. cylinders...... 183.30 149.60 
Grate area — vol. cylinders................ 3.38 3.74 
Cylinders. 
WING (rra Aare teinelcahlatibclne aniseed Simple Simple 
Diameter and stroke, itt. es 6c siicenscd ce rs 27 x 30 in. 21 x 26 in. 
Valves, 
Kid. hxc seine s Seed tii Piston Piston 
A sebase 0 9s A tree O es ED 
Wheels. 
Driving, diameter over tireS................ 63 in. 51 in. 
Driving, thickness Of tires.....o.oooooo..»... TMG. IAS se 
Driving journals, diameter and length....... 11 x 12 in. 9x 12 Tn. 
Engine truck wheels, diameter...... <<... A ike bee a 
Engine truck journals sición arcaicos EE SA 
Trailing truck wheels, diameter............. A A TE 
Trailing truck journalS... cocinan ra E A è 
Boiler. 
SITE iia ANNO Straight E. W. T. 
Working pressure nakeran t ssnin eee 175 Ibs. 170 lbs. 
Outside diameter of first riNg............... 82 in. 63 in. 
Firebox, length and width.................. 158 x 90 in. 1095 x 78 in. 
Firebox plates, thicknesés + v2.0. . 59.099 IR AA. ie . 
Firebox, Waler apate 07 a rra ee Oe ..oromoooo 
Tubes, number and outside diameter........ 262—2 in. 151—2 in. 
Sections Through the Firebox of the Mikado. Flues, number and outside diameter......... 36—5% in. 19—S¥ in. 
Tubes: ind flues,. lengths’... ccs cee. seus eee 18 ft. 3 in. 13 ft. 4 in. 
j ? à Heating surface, tubes erosa seers ce Raa 3,412 sq. ft. 1,409 sq. ft. 
elements and are fitted with outside steam pipes. The general Heating surface, firebox A EES NET 254 sq. ft. POS sq. ft. 
. . . . . . ° i > Ale wen cere eee essen eeesenes , . t. , . . . 
dimensions, weights and ratios are given in the following table: Ogea a Mesta curface DDD Wee Ade, 266.640. 4 
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Arrangement of Gaines Combustion Chamber on Illinois Central Mikado. 
General Data. EA A E Pekas canoes 67.5 sq. ft. 38.8 sq. ft. 
A A TAS O ERIN tr oP 2-8-2 0-6-0 Tender. 
A erin REO A A AO 4 ft. 8% in. 4 ft. 8% in. (oaran, diameter and length.............. CET: iras 
SIA ia o ci Y DEA ao Freight Switching later Capacity. cara ra Cane aie 9,000 gals. 5 500 gals. 


Fuel A Pe. Joe Gg Blara ye NN Bit. coal Bit. coal COAL CADAT a ita spies pase Uae AR 15 tons 6/4 tons 
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OIL AND GREASE CUPS FOR RODS 


BY ROBERT C. MORTON. 


Grease and oil cups, especially those on the main and side 
rods, are small locomotive details that give an excellent return 
from careful study to discover the best design. On a road hav- 
ing more than 2000 locomotives, close attention was given to 
this feature and, aíter a period of development, a design which 
appears to be practically perfect is now being used. 

Originally detachable or independent oil cups of various de- 
signs, usually, however, made of brass, were used on the rods, 
but a number of years ago this road, together with practically all 
others, started using the solid cup formed as an integral part of 
the rod. At first these were made round in imitation of the 
detachable cups, but later the rectangular design was substituted. 
One of the illustrations shows a section of this type of cup 
arranged for using grease, the design shown being one of the 
first to be tried. Inasmuch as the plunger is frequently removed 
and reapplied and its normal use soon wears the threads enough 
to give a very loose fit it is necessary to use a sleeve to protect 
the threads in the solid oil cup. This sleeve was first made of 
brass with a hexagon shaped top. This was later changed to the 
spanner nut type, shown in the illustration, to prevent theft or 
easy removal with an ordinary wrench. At the bottom of the 
cup is a stud bolt or rod bushing keeper which secures the rod 
bushing at the top and is drilled for feeding the oil or grease to 
the pin. It has been found that the most suitable thread, both 
for these bolts and for the cap where it passes through the 
sleeve, is ten threads per inch. 

A brass sleeve arranged as shown weighs about 1% lbs. and 
costs about 23 cents for material and labor, and while it was 
intended that the sleeve should not be removed except when the 
locomotive came in the shop for general repairs, it developed 
that they frequently disappeared, and to overcome this a steel or 
wrought iron bushing without wrench fit was substituted. This 
has completely removed the difficulty from loss by theft and at 
the same time has reduced the cost of these bushings from 23 
cents to 10 cents each. 

The rod with this type of sleeve and the present arrangement 
of cap and stud is also illustrated. The sleeves are forged in the 
blacksmith shop and are threaded with a slight taper on the out- 
side. They are inserted with a stud nut and are screwed in as 
tightly as possible and can be considered part of the solid cup. 
They are removed only when it is found that the wear is 
sufficient to necessitate the application of a new one. By means 
of these sleeves or bushings, a standard type and size of cap or 
plunger may be used on all the cups. 

While this type of bushing together with the stud bolt illus- 
trated in connection with it gave a cup body that was thoroughly 
satisfactory, considerable difficulty was experienced in finding the 
best type of cap and grease plunger. After a trial of various 
combinations of grease and oil, the method of lubrication on this 
road has finally settled down to the use of grease on the main 
pins and oil on all others. The arrangement of the cups for oil 
is, of course, comparatively simple, but considerable trouble was 
found in getting the proper cap or plunger for grease. At first 
a hollow cast iron plunger 2% in. in diameter was used with a 
lock nut. This arrangement is shown in the first illustration. 
A small wrought iron plug was then tried as it was thought 
too much grease was wasted by the larger size. This, however, 
was soon discarded and return was made to the larger size wher- 
ever possible. Malleable iron plugs were next offered and a 
design having a teat on the bottom which engaged in the grease 
and prevented the plug from becoming unscrewed was tried. 
With this arrangement no lock nut was needed. Finally, how- 
ever, the grease plunger was entirely discarded and a grease 
cap was adopted, as it was found that if the cups were properly 
filled and the caps were screwed down tight enough to start the 
grease feeding, it would continue to feed in sufficient quantities 
to insure the proper lubrication of the journal. This cap, as it 
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is now used, is shown in the second illustration. The oil cup 
cap is identical with the one used for grease with the exception 
that it is drilled and countersunk through the top. The oil cups 
are filled with curled hair and wool waste, which prevents the 
oil holes from becoming clogged and acts as a strainer. 

These grease and oil cup caps are drop forged and cost about 
7% cents a piece, completely finished. There are only three 
styles of caps used for the entire locomotive crank pin equip- 
ment, and these are all made from the same drop forging. Of 
these, two are identical except that one is drilled for oil while 
the other is used for grease. The third type is a smaller size. 
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Old and New Types of Grease Cups on Main Rods. 


When independent cups have to be used, a design of malleable 
iron cup is used, which takes the same cap as the solid cup. 
These cups do not have the wrought iron sleeves. They are held 
to the rods by a collar stud and also have a %-in. dowel pin 
driven in the bottom of the cup which enters a hole in the rod 
and prevents the cup from turning. 

This arrangement for rod lubrication has now been in use 
for some time and appears to be thoroughly satisfactory. The 
number of parts required for renewals are very few. A minimum 
amount of capital is tied up in the equipment and the arrange- 
ment throughout appears to be thoroughly durable and efficient. 


RECORD FOR STRAIGHTAWAY FLIGHT.—Maurice Prevost, a French 
aviator, on June 19, flew 217 miles at the rate of 117 miles an 
hour. This was a straightaway flight. The previous record 
made by Prevost was made on a circular course. 


Hours or LABor IN New York.—Chapter 462 of the Laws of 
New York, passed this year, makes 10 hours’ labor within 12 
consecutive hours a legal day’s labor in the operation of rail- 
roads and street railroads, except where the mileage system of 
[paying men engaged in] running trains is in operation. This 
law applies to all roads 30 miles long or longer. 


EarLY Rapip Transit.—The Camden € Amboy Railroad is, 
we learn, partly completed and in use. This road will prob- 
ably be the most traveled in this country. Passengers who leave 
Philadelphia at half-past six in the morning may dine in New 
York at 4 p. m., as they are landed at half-past three o'clock. 
The time is not far distant when six hours will be ample time 
to perform the journey.—From the American Railroad Jour- 
nal, October 6, 1832. 


WARNING FOR RAILWAY TRAINS.—A pressure tube anemom- 
eter has been placed at an exposed station of the West & South 
Clare Railway, Ireland, to give notice of the terrific ocean gales 
which sometimes derail trains. A special electrical signaling 
device has been added by the British meteorological office and 
this transmits am alarm when the wind reaches 65 miles an hour, 
and another if 85 miles is attained. Trains are ballasted after 
the first signal, and all traffic is suspended on the second alarm. 
—Newark News. 


SHOP PRACTICE 


INSTALLATION AND MAINTENANCE OF It is intended in this article, which is the first of a series 
ELECTRIC HEADLIGHT EQUIPMENT dealing with the installation and care of electric headlight equip- 


ment, to describe a method of wiring which has flexibility as 


BY V. T. KROPIDLOWSKI one of its main features and which can be applied with any 
existing type of electric headlight equipment. By referring to 
I. the wiring diagram, Fig. 1, it will be seen that only three wires 


The enactments of the legislatures of a number of states re- are required from the switch in the locomotive cab to the lamp, 
quiring that railroads operating within their borders provide two of which should be, throughout their entire length, of 
their locomotives with headlights of a certain candle power or sufficient capacity to carry the whole load, and one (number 
intensity practically compel the use of the electric headlight. three) should be, from the negative lead of the generator to 
This accessory of the locomotive is comparatively new on some the lamp, of a capacity to carry the current necessary for the 
of the western roads, or at least on the greater number of incandescent lamps at the front end of the locomotive. By trac- 
their divisions, and especially to those to whom the task of in- ing out the connections it will be found that when the switch 
stalling and maintenance is intrusted; moreover the time al- in the cab is thrown into contact 3, the current flows from the 
lowed for the equipment of all locomotives has been so short positive lead of the dynamo through wire z and the arc lamp, 
that little consideration could be given to the selection of a returning to the negative lead of the dynamo by way of wire 2, 
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suitable system of wiring and details of sufficient flexibility to through the switch to contact 3 and wire 3. When the switch 
permit its application to all classes of locomotives and headlight is thrown into contact J, the circuit is broken, the arc lamp 
equipment. then goes out and the pilot lamp lights, receiving current from 
The electric headlight equipment is a complete power plant the dynamo through wire 7, contact 7 and wire 2, and return- 
in itself and demands the attention of men trained along that ing it over the wire 3 to the dynamo; the large arrows rep- 
line, but its care is frequently intrusted to men who do not resent the current of the arc lamp and the small ones that 
thoroughly understand it, with the result that much unnecessary of the pilot lamp. The number lamp burns continuously, as it 
expense is incurred, the apparatus is damaged and the blame is connected across wires Jz and 3, which lead directly from 
laid to imperfections in construction. In order to make the the generator. The classification lamps are not shown, as some 
electric headlight a successful and economical addition to the roads are not in favor of electrifying them because of the 
locomotive, it must be given the attention of trained men; possibility of the enginemen forgetting to put in the right 
the work of installation and maintenance should be placed in the markers when they do not have to go to the lamps to light 
hands of a capable man who should select intelligent and pre- them. The writer believes, however, that this diffculty can be 
ferably young men as his assistants at various points on the overcome. 
system, instruct them in the work and retain them expressly The arrangement consisting of the extra contact 4, attached 
for it. It would also be a move in the right direction to install to the switch, the resistance 5, and the wire 6, is employed only 
an electric headlight in the air brake instruction car and give in connection with a series wound generator, such as the Amer- 
lectures on its care and operation similar to those given on ican, manufactured by the Remy Electric Company, but when 
the subject of air brakes. a compound wound generator is used, such as the Pyle or 
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Schroeder, the resistance 5 must be removed or the connections 
broken, leaving a blank space between the contact 4 and the 
wire 6; this is important as with the circuit unbroken in that 
branch it would cause the generator to develop too high a volt- 
age and possibly burn out the incandescent lamps or the fuses, 
if they were used. 

Fig. 2 shows the method employed to conceal the wiring, and 
the fittings required in connection with it. A weatherproof, 
cast iron junction box A, in which is fastened a triple-to-double 
plug cut-out, is fastened to the front of the cab. The leads 
from the dynamo are led into a type “F” conduit as shown at 
B, and through a Greenfield flexible steel conduit E to the 
junction box, which they enter from the side, and are connected 
to the two terminals of the cut-out which make connection with 
the plug fuses. The main circuit wires are run through the 
hand rail of the locomotive and at the cab end a Greenfield 
combination coupling, C and D, is used to connect a flexible 
steel conduit E to the railing, the flexible conduit being of sufh- 
cient length to reach to the junction box 4, entering it from 
the bottom, and the circuit wires are then clamped to the cut- 
out block. The main circuit wires are continued from the 
junction box A into the cab and to the switch. The wiring in 
the cab can be open and cleated to the ceiling of the cab, 
but in the long run it pays to have it in a flexible steel conduit, 
as in case the wiring needs to be removed for any reason, it 
is much simpler to unfasten a few conduit fasteners and re- 
move it in a unit than to have a tangled group of loose wires. 

At the head end of the locomotive a junction box F is at- 
tached to the end of the hand rail and the main circuit wires 
lead into it and are connected to a triple pole cut-out. The cir- 
cuit is continued to the headlight in a flexible steel conduit E, 
which is led into the lamp and connected to the proper binding 
posts. 

Most of the. later wiring is concealed in a separate conduit, 
the reason given being that it prevents the possibility of injury 
to anyone walking on the running board and holding to the 
hand rail. It is not believed that it is dangerous to use the 
hand rail as a conduit, nor that it increases the difficulty of 
dismantling the locomotive. The conditions are unlike those 
in a power plant; the potential carried is so low that even 
though a ground were purposely established, with the return 
circuit constituting a man grasping the hand rail and his bare 
feet placed on any metal part of the locomotive, it is doubtful 
whether the low electromotive force of thirty volts could cause 
any current to flow through the painted hand rail. Moreover, 
the dynamo is grounded to the boiler and, consequently, to 
every metal part of the locomotive. Supposing a ground did 
develop in the winding of the generator; one ground is of no 
consequence and two grounds, one on each wire of opposite 
polarity, are necessary to complete a path for the current. 
Should another ground develop by the insulation wearing off 
one of the wires in the hand rail, there would be no more 
shock than one would experience by submerging a piece of 
pipe, with both ends open, in a small stream of water. As to the 
wiring strung through the hand rail hindering its removal, the 
hand rail is seldom removed between shoppings, and at those 
times, if the proper fittings are selected, it will take very little 
longer to disconnect the wires in the junction box in the cab, 
unfasten the fitting from the cab end of the hand rail, and dis- 
connect the wires in the junction box at the front end than it 
does to remove the finishing knobs on the ends of the rail. 


EXPERIMENTAL RaiLroaD.—The Railroad Company of this city 
(Raleigh, N. C.) expect to have their road between the Capitol 
Square and the Stone Quarry completed by New Year’s Day if 
not prevented by inclement weather, and a handsome car upon 
it for the accommodation of such ladies and gentlemen as may 
desire to take the exercise of a railroad airing—From a despatch 
dated December 28, 1832, to the American Railroad Journal. 
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THE MANUFACTURE OF BRAKE BEAM 
| HANGERS 


BY ISAIAH S. WESTLEY, 
Erecting Foreman, Philadelphia & Reading, Reading, Pa. 


All the hammer and forging machine work for the Phila- 
delphia & Reading is done at the Reading, Pa., shops and it has 
been the aim to keep the number of operations and heats down 
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Operations in Making Brake Beam Hangers at the Reading Shops. 


to the lowest possible number in order to lower the cost of 
production and increase the output. 

The method of manufacturing brake beam hangers is shown 
in the illustrations. After the stock is cut to the required 
length and the first heat taken, the following is the order of 


Former and Dies for Making Brake Beam Hangers. 


the operations: Operation 1, heat 1, upsetting end; operaticn 
2, heat 1, squeezing in forming die; operation 3, heat 1, trim- 
ming fin in trimming die; operation 4, heat 1, punching hole for 
hanger pin. One end of the hanger is then complete and heat 


Former for Brake Beam Hangers, in Closed Position. 


2 with the same operations completes the other end; the hanger 
is then ready for the forming machine. The final operation of 
forming the hanger in the die is made with the third heat; 
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the forming machine is of a hinge type, operated by a 14 in. SHOP KINKS 

x 12 in. brake cylinder. It is controlled by a single valve and 

is therefore easy to operate. The dowel pins engage with the BY W. H. WOLFGANG, 

holes in the hanger; this does away with the necessity for Draftsman, Wheeling & Lake Erie, Toledo, Ohio. 


centering and insures the holes being in line and the hanger 
the correct length. With four men, two working on an Ajax 
forging machine and two on the forming machine, the total out- In a great many shops where railway tracks pass very close to 
put for ten hours is 650 hangers; it can readily be seen that a the doors and corners of the buildings, accidents may be easily 
considerable saving in fuel will result from reducing the num- eliminated by the use of gates, such as shown in Fig. 1. These 


SAFETY GATES. 


ber of heats. can only be used where no regular traffic is carried on, and they 
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Fig. 1—Safety Gates for Use in Shop Yards. 
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Fig. 2—Varlous Methods of Locating Safety Gates to Prevent Accidents. 
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are operated as follows: When a train is shifting past the doors 
or corners of the buildings, the gates are swung back off the 
track and secured so as to close the passageway. The different 
methods by which the gates may be applied are shown in Fig. 2. 
The gate post is made from a 1/4 in. standard pipe, which re- 
volves in three cast iron brackets as shown in Fig. 2. These are 
bolted to the walls or posts as may be convenient. The gate is 
made from 114 in. standard pipe and fittings. The length of the 
gate can be made to suit. Galvanized iron wire netting of 3 in. 
mesh and No. 8 Brown & Sharp gage is secured to the 1% in. 
pipe by wrapping the strands of wire around the pipe. The 
method of locking the gate when swung across the tracks, and 
the method of securing it when swung across the passageway is 
shown in Fig. 1. 


BALL BEARING JIB CRANE FOR GENERAL USE. 


Usually jib cranes that are not ball bearing are hard to swing 
when carrying a load, especially when it is applied near the 
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Fig. 3—Ball- Bearing Jib Crane of Three Tons’ 


mast. The crane shown in Fig. 3 is provided with ball bearings 
and was designed to carry a load of 3 tons. As one man can 
easily swing the loaded crane, it will be found that the additional 
cost will soon be paid for by the time and labor saved. A 12-in., 
31.5-1b. I-beam is used for the mast, and is reinforced by two 
l-ir. truss rods as shown. The boom is an 8-in., 18-1b., I-beam 
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riveted to the mast by two web angles and supported by two 


1%4-in. guy rods. Ball bearings 144 in. in diameter are used at 


the bottom of the crane and 7/14-in. steel roller bearings at the 
top. The top support can be made to suit the conditions of the 
buildings. 

MACHINERY BELT RECORD. 


The chart shown in Fig. 4 has been found to be a good scheme 
for keeping an accurate record of the belting on machinery. 
These diagrams can be made for various types of machines and 
each belt and pulley marked as shown. The belt man can keep 
the records up to date so that whenever a belt breaks he can 
readily refer to his diagrams for its length and size and can 
immediately set about getting another to replace it. In this 
way he will save both his own time and that of the workmen. 
The speed and direction of rotation of the pulleys is also shown 
so that if it is desired to change the speed of any machine a 
study of the conditions may be made directly from the chart. 
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The illustration shows the belting record for a 414-in. surfacer. 
and is typical of the records for other machines. 
REINFORCING A STEEL BUILDING COLUMN FOR A 2,500 LB. CAPACITY 
JIB CRANE. 
The reinforcement shown in Fig. 5 was applied to a roof sup- 
porting column to prevent it buckling when a 2,500 lb. jib crane 
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was applied to it. A % in. x 12 in. wrought iron plate was riv- 
eted the full length on the face of the column, and another 
shorter 3$ in. x 12 in. plate was riveted on top of this plate. 
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Fig. 4—Belt Record Diagram. 


Some 2% in. x 2/4 in. x % in. angles were riveted on the back 
of the plates as shown. Three sets of % in. x 6 in. wrought 
iron braces were riveted to the plates and the column flange, and 
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Fig. 5—Roof Column Reinforced to Provide for Jib Crane. 
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two l in. x 6 in. wrought iron braces were riveted to the column 
and roof strut. The brackets were then bolted to the column, 
as shown. The crane boom was secured to the lower brackets 
and the tension rod to the upper ones. 


WRENCH FOR REMOVING LUBRICATOR 
CHOKE PLUGS 


BY F. W. BENTLEY, JR., 
Butler Shops, Chicago & North Western, Milwaukee, Wis. 


The greater percentage of lubricator troubles is caused by 
the obstruction of the choked end of the reducing plugs. It is 
an easy task for the engineer or shop man to uncouple the 
delivery nut and remove the plug if the lubricator is accessible 
for the application of a common monkey wrench and the 
squared end of the choke plug has not been rounded by other 
applications of the wrench; however, in many instances, owing 
to the cramped location of the lubricator and to the condition 
of the end of the plug it is almost impossible to remove it, and 
failures are often the result. 

The illustration shows a wrench that can be easily forged 


For large Choke Plugs 


Wrench for Removing the Choke Plugs from Lubricators. 


and which it is believed will eliminate all difficulties in con- 
nection with the hurried cleaning of choke plugs. The delivery 
nuts on all Nathan locomotive lubricators are of the same size, 
and are easily uncoupled by the forked end of the wrench. The 
two sizes of reducing plugs used in this lubricator are easily 
removed by the socket on the other end of the wrench no 
matter how badly they are rounded at the ends, or twisted. 
One of these wrenches can be kept in the roundhouse office 
where it is promptly available when failures of this nature are 
discovered over the “going out” pit, and one can be easily 
carried in the engineman’s tool box. 


Hor Air Brast.—It is stated that the weekly consumption of 
coals at the Clyde Iron Works has been reduced by the adop- 
tion of the heated blast from 1,800 tons to 600 tons, while, at 
the same time, a greater quantity of iron has been manufac- 
tured.—American Railroad Journal, February 9, 1833. 


RaiLroaD News.—The steam car South Carolina arrived at 
Charleston at half-past seven p. m. on the 15th from Branch- 
ville, 6244 miles, in 7 hrs. 15 min., all stoppages included. 
Eighteen passengers; cargo 70 bales of cotton. Stopped at 
Summerville 30 min. to discharge freight cars—American Rail- 
road Journal, January 5, 1833. 
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POWER REQUIRED FOR PUNCHING This value multiplied by the number of holes punched a 
minute and divided by 33,000 gives the horsepower for the 
BY L. R. POMEROY. punching alone. To this must be added the friction of the 


machine and the efficiency of drivin 
In punching a hole in a plate, the total area of shearing is a a 


; Let S = Tensile strength of the plate = 60,000 lbs. 
that of a curved surface—of a cylinder of a length equal to the d = Diameter of the hole. P 
. . . a t t 
thickness of the plate (1) and a diameter equal to the diameter E = Effective depth BD rh punch to shear the plate = 34. 
of the hole (d). Assuming a plate of 60,000 lbs. tensile strength, N = Number of holes punched a minute. 
A A A C = Efficiency of punch (assumed to be 75 per cent.). 

the resistance due to shearing 1S Cm = Efficiency of motor or drive (assumed to be 80 per cent.). 

T X t X dX 60,000... . ssc eeeeeeeeeeees 1 Combining (1) and (2) and allowing for the efficiency of the 


It has been found, experimentally, that in punching plates, machine and driving mechanism we have 
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Horse Power K to Punch Holes in a Steel Plate of 60,000 Lbs. Tensile Strength. 
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of the tensile strength given, when the punch has passed one- m XtXdX 60,000 xt X NXE 
third the distance through, the material is all sheared off. 33,000 X 12 X .75 X 80 
Assuming the resistance to be constant during the process of 


; ; Cancelling and reducing, we have 
punching, the work in foot pounds necessary to punch one 8 g 


hole equals the resistance in pounds per square inch times 1/3 A A O L oan alr dn 3 
the thickness of the plate, divided by 12, or as given above, 3.78 
ee 1 se 1 n This formula is the basis on which the accompanying diagram 


12 3 is constructed. 
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When using the diagram the required thickness of the plate CLAMP FOR LIFTING TIRES. 
is taken on the scale at the left, and the line is followed hori- A simple arrangement for lifting tires in and out of a boring 
zontally to the right, to its intersection with the diagonal for mill is shown in Figs. 3 and 4. It holds the tire in a horizontal 


diameter of hole; thence vertically downward to the diagonal position, making it easy to handle and convenient to place on 
for number of holes punched a minute, and then horizontally 


to the right where the required horsepower is found. 


SHOP KINKS FROM THE FRISCO* 


BY J. C. BREKENFELD, 
Assistant Machine Shop Foreman, St. Louis & San Francisco, Springfield, Mo. 


CLAMPS FOR HOLDING DRIVING BOXES. 


The angle and T-shaped castings, shown in Figs. 1 and 2, 
are used for clamping driving boxes to the bed of the planer 
for machining the shoe and wedge faces. They are so arranged 


Fig. 3—Lifting Clamp for Tires. 


the machine. By shifting the sliding block, which carries the 
hoisting ring, the different sizes of tires are balanced. This 
block is held in position by a set screw. The clamp is fastened 
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Fig. 1—Clamps Used for Planing Driving Boxes. 


that the faces rest directly on the projection, which is 414 in. 
wide. The T-slot extending through ft is for clamping the box | 
to the casting. This device insures the two faces being planed e sn 
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Fig. 4—Details of Tire Lifting Clamp. 


to the tire by a wedge driven in between the jaw and the tire 
face just under the flange, making a secure fastening as well 
as a quick one. 

. RADIUS PLANER ATTACHMENT. 


With the arrangement shown in Figs. 5 and 6, cylinder sad- 
dles may be planed in a much shorter time than it takes to 


Fig. 2—Angle Clamp for Planing Driving Boxes. 


extension clamps. The T-shaped casting is used where the 
planer has two tool heads. Fig. 2 shows the application of the 
angle clamp, which is similar to the T-clamp, ribs being cast 
on the outside to give additional strength. 


*Awarded first prize in March 15, 1912, Shop Kink Competition. Fig. 5—Radius Arm and Bearing for Planer Radius Attachment. 
í 
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chip them. In the case of a double head planer the arrange- 
ment is very simple. The left hand head, as shown in Fig. 6, 
is fixed at a point which is approximately the center of the arc 
to be planed on the cylinder saddle. The four bolts that con- 
trol the swinging movement of the head are released and a 4-ft. 
rod extends, as shown, from the top of the tool slide to the 
top of the tool slide on the right hand head. As the right hand 
head is moved along the cross-bar, it will swing the other head 


Fig. 6—Radius Attachment for Planing Cylinder Saddles. 


with its tool in the arc of a circle. With the proper radius 
the saddle can be planed automatically, the right hand head 
being moved by the automatic cross feed. Where there is only 
one head, the other end of the radius arm may be fastened to a 
vertical upright, bolted to the face of the cross slide. In this 
case, however, the tool will have to be fed by hand. Fig. 5 
shows the detail of the radius arm and its center bearing. 


DRIVING WHEEL SHACKLE, 


The shackle shown in Figs. 7 and 8 is used with an electric 
traveling crane for transferring mounted driving wheels from 


Fig. 7—Details of Driving Wheel Shackle. 


one part of the shop to another, and for moving the wheels in 
and out of journal and tire turning lathes. The wheels always 
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hang level and are easily placed on the centers of the machine. 
The large coil spring in the yoke of the shackle relieves the 
strain on the lathe centers, should the crane operator lift too 
heavily with the cables when taking the wheels out of the ma- 
chine. This method of carrying wheels eliminates the danger 


Fig. 8—Shackle for Lifting Driving Wheels. 


of chains and hooks coming undone and breaking, which might 
injure the workmen. 
HEAVY LATHE DOG. 

The dog shown in Fig. 9 was made primarily for turning 
crank pins and driving axles. It grips the work at four points 
and has greater leverage for making this grip than the or- 
dinary set screw dog. It consists of two angle plates, as shown, 
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Fig. 9—Heavy Lathe Dog. 


which are held on one side by the T-rod A, which has a series 
of %-in. holes for a pin, to allow for adjustment. The other 
side is held by the T-bolt B, which is tightened by a 1-in. nut. 


DRILL PRESS CHUCK, 


A convenient chuck for a drill press, especially on locomotive 
work, is shown in Fig. 10. It consists of the base A, with a 
fixed jaw, and the sliding piece B with the movable jaw, which 
is operated by a lead screw. A drill press with one of these 
chucks will easily produce 50 per cent. more work than with 
the ordinary clamping methods, as no time is lost by the oper- 
ator looking for bolts, clamps or blocks. There are very few 
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jobs within the capacity of the machine that cannot be handled 
in this chuck. 


PNEUMATIC SHEARS AND CABINET FOR STUDS AND BOLTS. 


A system used in making and storing studs and bolts is shown 
in Figs. 11 and 12. A pneumatic shear is used to cut off the 
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Fig. 10—Drill Press Chuck. 


studs and bolts which are chamfered in a drill press, threaded 
in an Acme double-head bolt cutter, and stored away in the 
cabinet shown in Fig. 12. The shears will cut material up to 
1% in. in diameter. They are constructed as shown in Fig. 11. 
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cost of Y of a cent each. The cabinets are made of heavy gal- 
vanized iron and are well braced. Each section will hold about 
100 studs, which gives the cabinet a capacity of about 8,000 
studs. 

AIR PUMP TESTING STANDS. 


The racks or stands shown in Fig. 13 are used for holding 


Fig. 12—Shears and Cabinet for Studs and Bolts. 


air pumps while they are being overhauled and tested. They 
are mounted on a concrete floor which is sloped so that the 
water leaking from the testing pipes may drain off to the 
sewer. The pumps are bolted directly to tables, which are 


| 
| 
> 3 


Li 


- Yen 


Fig. 11—Detalls of Pneumatic Shears for Cutting Studs and Bolts. 


An old 14-in. x 12-in. air brake cylinder is used to operate the 
lever. The air is admitted by pressing down on the treadle 
in front of the machine and the shear is forced back to its 
normal position by the spring. With this system, studs up to 
and including 1 in. in diameter may be manufactured for a labor 


pivoted on top of the stands in such a way that they may be 
swung-to any angle and held by a clamp operating in a slotted 
arc. While on the stands, the pumps may be connected to the 
various steam, exhaust and air lines for testing. The discharge 
of the pump is connected directly to the shop line, so that the 
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compressed air may be made use of throughout the shop. With 
these stands, considerable unnecessary handling of the pumps 


Fig. 13—Stands fcr Testing and Repairing Air Pumps. 


is done away with, making the work of the repair man a great 
deal easier. 
SMALL PNEUMATIC PRESS. 
The small press shown in Fig. 14 was constructed for the 
purpose of pressing valve chamber bushings in air pump cylin- 
der heads, thereby eliminating the loss of bushings due to break- 


mm. 


Fig. 14—Pneumatic Press for Bushing Work. 


age caused by driving them in with a hammer. It is operated 
by two valves, one for the upper end of the cylinder and one 
for the lower end. When the upper one is open the pet cock 
on the under side should be open to allow for the exhaust of 
air from below the piston, and for the same reason the upper 
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pet cock should be open when air is admitted on the under side 
of the piston. This press may also be used for pressing in 
bushings on motion work, etc. 


ECCENTRIC DRILLING JIG. 


The jig shown in Figs. 15 and 16 is used on a radial drill 
for drilling eccentrics and eccentric straps. It is composed of 
an angle casting which is bolted to the table of the machine. 
This casting in turn supports a smaller angle clamping plate 


Fig. 15—Eccentric Drilling Jig. 


by a pin, which allows the plate to be swung to any angle. 
The eccentric is fastened to the under side of the angle by a 
semi-circular yoke which is threaded on the ends and held 
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Fig. 16—Detalls of Eccentric Drilling Jig. 


in the plate by two nuts. As will be seen in Fig. 16, the under 
side of the angle has a slot by which the eccentric may be 
centered. With this device the set screw holes may be drilled 
and tapped. When drilling for the stud bolt holes, the angle 
plate is swung around to a horizontal position and is held there 
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by two taper pins extending through the plate and the casting. 
Eccentric straps are drilled on the same jig in a similar manner. 
LATHE CHUCK CRANE. 


A small crane that may be attached to the back of an en- 
gine lathe bed convenient to the spindle is shown in Fig. 17. 


Fig. 17—Crane for Removing Heavy Lathe Chucks. 


It is used for taking off and putting on heavy chucks, making 
it possible for one man to handle the chuck easily. The crane 
post is 24 in. in diameter and 6 ft. high, the lower end resting 
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- in a box imbedded in the concrete foundation of the machine. 


It is supported by a bearing which is fastened to the bed of the 
lathe by means of cap screws. The arm, or runway, is made of 
two pieces of 114-in. x 2'%4-in. iron, bolted to the top of the 
post with sufficient space between them to allow for a four- 
wheel trolley. The carriage of this trolley contains a screw 
hoist on the end of which is a yoke to which the chucks are 
fastened. When the chuck is not in use on the lathe, it is 
held suspended out of the way of dirt and injury from passing 
trucks by this yoke. 


CLAMPS FOR CROSSHEAD. 


The device shown in Fig. 18 is used for clamping a cross- 
head to a planer while the guide faces are being planed; in 


Fig. 18—Clamps Used for Planing Crossheads. 


this way the faces will be parallel to the piston rod. A, series 
of mandrels having the various piston rod fits are kept in a 
metal rack so that it is unnecessary to have each crosshead fit- 
ted with its own piston rod for planing. 


RADIUS ATTACHMENT FOR SLOTTING MACHINE. 
The apparatus shown in Fig. 19 is used for slotting quad- 
rants, links and other radius work. It consists of an arm 
which is rigidly fastened to the bed of the slotter. The sliding 


Fig. 19—Radius Attachment for Slotting Quadrants, Links, etc. 
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head, or support for the radius arm, is moved by an adjusting 
screw underneath the bar which is held at the front of the slot- 
ter bed. The bar is graduated in half inches, and when being 
set to any required radius, the sliding head is moved back to 
the nearest graduation to give the required radius. The exact 
radius is then found by means of a tram, one point of which is 
placed in the center of the sliding head and the other at the 
work. The exact distance and adjustments are made by a 
smaller adjustment screw at the end of the radius bar. When 
using this attachment, the screw to the lower table of the 
machine is disconnected, allowing the table to be guided by the 
radius arm. 
SAFETY VALVE TESTER. 


The arrangement shown in Fig. 20 was devised to quickly 
test safety valves and thus save time over the old method of 
waiting until the boiler had developed sufficient pressure to do 


Fig. 20—Air Tanks for Testing Safety Valves. 


the work. The reservoir on the right is connected to the shop 
air line and is always charged to a pressure of about 90 Ibs. 
The left-hand reservoir is also connected to the shop line and 
after being charged the connection is closed and a connection 
is Opened to the air pump which raises the pressure to that de- 
sired for testing. The safety valve is connected to this reser- 
voir through the gate valve that is directly in front of it. The 
connection is made by nipples so that various sizes of safety 
valves may be tested. The safety valves are set from 3 to 5 lbs. 
higher than the required engine rating, according to the size 
of the value and to whether 1t is set at a high or low pressure. 


TIRE GAGE. 


A convenient and light weight tire thickness gage is shown 
in Fig. 21. It is made of 1/16-in. sheet steel and has a scale 
marked on it which is divided into sixteenths of an inch. Being 
light and small, it is easily carried around in a pocket, where 
one will always have it handy. The illustration shows the 
method in which the gage is used. 
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METAL TOOL CABINETS. 


A tool cabinet that is made of cast iron angles and sheet 
iron is shown in Fig. 22. The supports are 2 in. x 2 in. x 12 in., 
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Fig. 22—Metal Tool Cabinet. 


and are made hollow to reduce the weight, having recesses cast 
in one end for receiving the bolt head and bottom supports. 


Zinc Propuction.—The production of zinc in Europe during 
1912 was 650,670 tons, which is 27,750 tons more than the pro- 
duction of 1911. 


Rapip TRAVELING.—From New York to Burlington, Vt., a 
distance of about 300 miles, which thirty years since was a ten 
days' journey, may now be performed with great ease (if the 
steamboat were to leave Whitehall at 5 p. m.) in thirty hours.— 
From the American Railroad Journal, October 6, 1832. 


MAKING STOCK CARS FROM SCRAPPED 
BOX CARS 


BY WM. QUEENAN, 
Assistant Shop Superintendent, Chicago, Burlington & Quincy, Aurora, III. 


Some years ago the Burlington appointed a committee to in- 
spect and report on the general condition of a lot of old low 
capacity freight cars. The committee made a careful inspection 
of a great many of the different classes of these cars and rec- 
ommended that a maximum limit of expenditure be placed on 
them, the age and class of car to determine the amount of 
money to be spent. The recommendation was approved and 
affected cars of from 18 to 23 years of age. When one of these 
cars comes on the repair tracks, it is carefully checked over, 
and if it is found that it will cost more money to put it in con- 
dition to give service for at least three years, barring accident, 
than the limit allows, the car is stenciled “condemned.” A 
blank form is then filled out, showing in detail all the repairs 
necessary to put it in good condition and the estimated cost. 
This form is sent to the general officers. If the recommenda- 
tion is approved the car is destroyed. 

The practice of destroying cars is very interesting. If care- 
fully followed up, an immense amount of good, usable material 
can be recovered and used on other cars of a like capacity. 
After we had been destroying cars in this manner for some time 
we accumulated a very large amount of good material-that we 
had no use for—we were getting more than we needed to make 
repairs to the same class of equipment. A large number of the 
cars destroyed in the last two years were of 60,000 lbs. capacity, 
and they had very good trucks of the arch bar type, and metal 
bolsters. With this and other material it was found that we 
could build a stock car of 60,000 lbs. capacity and use up this 
material, which would. be putting it to much better use than 
selling it for scrap. 


The stock car decided upon is of the following dimensions: 


Length over end sillS..............ooo.oooooononmmomomrmo nee 36 ft. 11 in. 
Width: over side sills arias is eet bow tees ta 8 ft. 95% in. 
Width over end sills <a ds 9 ft. 8 in. 
Width: over roof 666566 so A ae ee es 9 ft. 914 in. 
Height from top of rail to top of running board......... 12 ft. 5 11/16 in. 
Height from top of rail to top of brake shaft................ 13 ft. 814 in. 
A hei ie Wat bien eae 36 ft. 1% in. 
Width: inside SR tees cee ete dans ere tenet aes 8 ft. 67% in. 
Height) inside ni A A a aa et 7 ft. 45% in. 


The framing of the car is what is known as outside framing, 
the post pockets being bolted into the side sills in the same way 
as on a coal car, but having a flange resting on top of the side 
sill. The side sills and the intermediate sills are 5-in. x 9-in. fir. 
The center sills consist of two 9-in. 25-Ib. channels. The draft 
arms are flanged plates 5/16 in. in thickness. The cars are 
fitted with metal brake beams, tandem spring draft gear, and 
what are known as 13-B trucks. The total weight of the car is 
30,500 Ibs. The wooden sills and the flooring are treated with 
creosote. 

From such material we have built 1,275 new stock cars. The 
first 250 were double deck sheep cars; the balance were single 
deck 60,000-lb. capacity cars, with steel center sills. We are 
now working on an order on which we have 175 more cars to 
build. We have another order, on which we have not com- 
menced work, for 100 double deck sheep cars. These cars are 
equal to any low capacity stock car being built, either at railroad 
shops or at contract shops, notwithstanding the fact that a large 
portion of the material that goes into their construction was 


released from destroyed cars and recovered from the scrap yard. 
The average cost for labor on all the above-mentioned cars is 14 
per cent. of the total value, making the material value 86 per 
cent. of the total. Forty-six per cent. of the material was re- 
covered from destroyed cars and the scrap yard. 

The following is a list of the principal material that was re- 
leased from destroyed cars and used on these cars. All mate- 
rial used we considered equally as good as new: 

Top and bottom arch bars and tie straps. 

Metal truck bolsters. 

Metal spring planks. 

Springs, nested. 

Column guides. 

Journal boxes, 

Journal box wedges. 

Axles, with journals 4'4 in. x 8 in. 

Air brake equipment complete. 

MCB couplers, including the yokes, 
guide straps. 

Draft castings suitable for tandem spring. 

End door staples, brackets ard back stops. 

Side door Climax hangers, ard Z-bar door tracks. 

Brake shaft roof brackets. 

Truss rod washers. 

Door handles. 

Needle beam truss rod struts. 

Truss rod turnbuckles. 

Body bolster truss rod struts. 

Body bolsters. 

Truss rods. 

The wheels and the journal brasses were bought new, as we 
do not get any surplus of wheels that we cannot use in repairs. 

The journal box bolts and column bolts are made of old bolts 
pieced out by welding to the required length. The box bolts are 
1% in. in diameter, the column bolts 1% in. The bolt to be 
welded is first cut a suitable length, one piece having a head 
and the other being a straight piece of iron. The ends to be 
welded are then upset on a forging machine, the upset being 3% 
in. larger than the original diameter of the bolt. They are then 
moved to a Bradley hammer and welded. We have made sev- 
eral laboratory tests of the strength, which proved very satis- 
factory. A large number of the bolts have been in service for 
over two years and we have had no complaints. We are welding 
bolts from % in. to 15% in. diameter and are saving at least 35 
per cent. by doing so. 

The body bolster top member is 34-in. x 8-in. iron, and the bot- 
tom member 1-in. x 8-in. iron. By working over old body bolsters 
the cost is only about one-half of what it would be if made of 
new iron, and the old bolsters are as good and answer the pur- 
pose. The same is true of the truss rods. The truss rods from 
old cars are too short, as they were originally used on 34-ft. 
cars. We cut up the old rods to suitable lengths and piece them 
out by welding. The truss rods made of old rods cost about 30 
per cent. of what they would of new iron. The cars are equipped 
with four truss rods, 134 in. in diameter, with the ends upset to 
134 in. All the forgings, including the brake rods and brake 
levers, used on the new stock cars are recovered from destroyed 
cars. All the vertical tie rods used in the construction of the 
new stock cars are of new iron. We also recover about $25 
worth of good, usable lumber from the old box cars, and while 
none of this lumber goes into the construction of the stock cars, 
we are making good use of it on other cars. One item is parts 
of good 5-in. x 9-in. car sills, which are long enough to make 
sill splices. Parts of this lumber that are not defective are 
well seasoned and are just as good as new. Last year we re- 
covered over 2,300 pieces of timber about 12 ft. in length for 
making sill splices. 


followers, springs, and follower 
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DEVELOPING EFFICIENT CAR IN- 
SPECTORS* 


BY C. J. WYMER, 
General Car Foreman, Chicago 4 Western Indiana. 

Car inspectors may be classified as terminal and interchange in- 
spectors. Their duties in many respects are the same, and in 
others so different that an inspector thoroughly capable on term- 
inal work might prove very incapable on interchange work. The 
most important duty of a terminal inspector is to discover de- 
fects in equipment and be qualified to pass judgment as to 
whether the defects are of such a nature as to make the move- 
ment of the equipment hazardous to life and property. Ideal 
interchange inspectors must possess all the qualifications of a 
terminal inspector, as well as additional qualifications, and are 
the most difficult to obtain. 

An inspector must be a careful workman and should possess 
a practical knowledge of car construction. He must interchange 
cars and place responsibility according to M. C. B. rules and 
other regulations. He must have definite knowledge of both 
state and federal safety appliance laws and their regulations 
relative to handling explosives and inflammable material. He 
must determine if the lading is properly loaded and protected, 
and in some instances record seal records. He must avoid ex- 
cessive delays to trafic due to inspection or be a subject to criti- 
cism. Accuracy and activity meet this requirement. He must 
perform long hours of toil, endure the inclemencies of weather 
and be regular in service. To do ihis, he must be of good 
physique and of exemplary habits. He must record and transmit 
intelligently to his superiors his various performance of duties. 
This requires a good average education. He must be of strong 
moral character. Thousands of lives and millions of dollars in 
property are daily entrusted to his judgment and he must not 
meet such responsibilities with a clouded brain through dissipa- 
tion and irregular habits. 

The ideal car inspector must, therefore, be a mechan.c, a 
student, a scholar and a gentleman. After having reached this 
conclusion, our minds are instinctively turned to our shops from 
which source our supply should naturally come; they are rapidly 
filling up with employees who can neither speak nor write Eng- 
lish. However, we do not regard the process of development so 
dificult; the real problem is the acquiring of suitable material 
to develop. 

In indicating that our shops are filling up with a class of labor 
which cannot be developed into successful car inspectors, we do 
not mean te convey the impression that they make incompetent 
car men, for in fact many of them become very proficient in 
their work, but the fact remains that comparatively few can be 
developed into efficient car inspectors and, therefore, the effect 
is harmful so far as it affects the subject under discussion. 

What cause has produced this effect and how can it be replaced 
with one producing the desired effect? The progress of the 
country has been so rapid during the past few years, that many 
positions have been created free from physical exertion and en- 
durance which seem to have proved more attractive to a large 
percentage of young men than the shop. They have chosen to 
accept these even at a financial sacrifice on account of the future 
opportunities offered, or a desire to be free from physical 
exertion. , 

The other class who look upon toil as honorable and construc- 
tive to both body and brain have opportunities offering them 
greater financial returns and frequently with less responsibility 
and they naturally accept them. What the car department most 
needs is to secure the recognition it deserves among other 
branches of railroad service. It needs to be understood that just 
anything is not good enough for the car department, but that it 
is an important department and its efficiency very largely affects 
the earning capacity of the railroad. When this is understood 


“Abstract of a paper presented before the Car Foremen's Association 
of Chicago at the May meeting. 
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and the car department has been given a setting in the railroad 
organization equal to its share of responsibility, there will be no 
scarcity of suitable material to develop. 

There is a decided waste of talent and labor due to rules and 
regulations which require duplication of work without any cor- 
responding return. Car inspectors were originally created to 
inspect cars for safety of life and property, but their work has so 
degenerated into a system of bookkeeping, that it actually causes 
neglect of their real duty. We mean the system of one inspector 
after another recording the same defects. and taking copies of 
the same defect cards until the operation has been repeated many 
times without repairs being made, while as a matter of fact more 
important defects are neglected. If the practice of carding cars 
were abolished in its entirety, there would be a decided reduc- 
tion of car inspectors required, a great conservation of labor 
and better inspection would be insured for really dangerous de- 
fects. It would seem that no thoughtful person can fail to see 
this waste and should be ready to co-operate in arranging regu- 
lations, having equable results without carrying with it what 
may be termed a willful waste. 

A good car inspector should have a practical knowledge of 
car construction so as to reinforce his judgment as to the need 
of repairs to certain defects. This knowledge can best be ob- 
tained in actual shop experience, yet we have known of very 
capable car inspectors being developed through yard work, such 
as light repairman, oiler or inspector's helper. 

Interested yard men when associated with inspectors possess- 
ing a definite knowledge of their work, develop into efficient car 
inspectors quite rapidly, but unless so associated their progress is 
much slower and their success less certain. 

He must be a student, for there are many regulations to master 
and these are undergoing constant change and he must keep him- 
self fully informed as to changes. He must be kept supplied 
with current literature affecting his work and must be encouraged 
in its study. He must interpret rules, regulations and laws which 
are capable of various interpretations by men of high education. 
and he must be proficient in making records and handling cor- 
respondence. 

SUM MARY. 


Do what you can to get the car department on an equal footing 
with other departments of no greater importance. When this 
can be accomplished as a general proposition, there will be plenty 
of available material. 

Be careful in the selection of men and select only such men 
as are capable of developing the qualifications we have suggested. 

Provide your inspector, and those you seek to develop, with 
all current literature affecting their work. 

Arrange occasional meetings for the exchange of opinions and 
the imparting of instructions, and do your part in educating your 
men to be honest, industrious and of good habits. Show them 
that you can appreciate honest effort as much as you can censure 
neglect of duty. 


TRAFFIC THROUGH CANADIAN Canats.—The trafic passing 
through the canals of the Dominion of Canada in the year 1912 
was 47,587,245 tons, an increase of 9,536,892 tons over 1911. 


Sup BuILDING IN ScoTLAND.—The total output of the Scotch 
ship vards for thc month of May, last, was 62.006 tons, of which 
56,236 tons, comprising 37 vessels, was produced on the Clyde. 


THe HIGHEST SMOKE STACK.—The smoke stack at the smelter 
of the Boston & Montana Consolidated Copper & Silver Mining 
Company, Great Falls. Mont., which is 506 ft. high, is said to 
be the tallest in the world. 


ONE HUNDREDTH ANNIVERSARY OF THE LocomorTive.—In June, 
1813, 100 years ago, the first practical locomotive propelled by 
steam power was produced by William Hedley and Timothy 
Hackworth. This locomotive, which was for use on a colliery 
railroad, was named the “Puffing Billy.” and is still to be seen 
in the South Kensington Museum. 


METHOD OF DESIGNING A STEEL GONDOLA CAR 


Awarded 
ment Competition 


e 


the Second Prize 
Which Closed February 15. 


in the Car Depart- 


BY L. W. WALLACE, 
Assistant Professor Car and Locomotive Design, Purdue University. 


The purpose of this article is to show the method of de- 
signing those parts of a steel gondola freight car that are 
usually given theoretical consideration. These will include the 
axle, the truck bolster, the truck side frame and the steel under- 
frame consisting of the body bolster, the center sills and the side 
sills. 

Before beginning the design, it is necessary to make certain 
assumptions as to the capacity and weight of the car, and also 
as to its general dimensions. We shall assume the capacity to 
be 100,000 Ibs.; light weight, 40,000 Ibs.; general dimensions, 
inside length, 42 ft.; inside width, 9 ft. 6 in.; distance between 
truck centers, 32 ft. 

AXLE DESIGN. 

The axle will be designed by the graphical method authorized 
by the M. C. B. Association and published in the proceedings 
for 1866. The loading on each axle embraces the loads on the 
two journals, and is determined as follows: 


Weight of car body and truckS............ooooooooommmo oros. 40,000 Ibs. 
Capacity of car plus 10 per cent. overload...........o.ooo.oo.. 110,000 Ibs. 

Total: sr da eee ere erat da ae BARE aie 150,000 Ibs. 

- `> Add 20 per cent. for oscillatioN...........oooooooomom.mooor..o. 30,000 Ibs. 
Tol rr OS a W 180,000 Ibs. 

Deduct weight of wheels and axles...........ooooooooooooo.. 9,000 lbs. 
Weight on all 2x4 A po WE RS 171,000 Ibs. 
Weight on each Axl. 655660 e Id Re RS f e ae br 
Weight on each journal.........oooooomomooo mom...» . oo”. 1 21,400 be. used 


In designing the journal of the axle, the load may be as- 
sumed to be at the center of the journal, but in designing the 
remainder of the axle allowance is made for the wear of 
the parts, which permits the brass to move towards the end of 
the journal, applying the load beyond the center. The amount 
of this movement is estimated as follows: 


Wear on. DEI A A A ER A E Y in 
Wear on flange Of axle... .. cece cece eee cece eee ee ten cacon coo Y in 
Play between brass and bearing.......... ccc ce ees ee cee cence cece 1% in 

o A A eed oes Sense oe aes 1} in. 


Taking this outward movement into account, the distance 
between the two forces P, and P, for the 100,000 lb. car would 
be 6 ft. 5 in. + (2 X 13% in.) = 6 ft. 74% in. as shown on 
Fig. 1. The track gage and center of the axle were located ac- 
cording to standard dimensions as shown. 

The center of gravity of the car was then assumed to be 72 in 
above the rails. This, of course, is not presumed to be the center 
of gravity of all cars, but it is thought to be the maximum 
height attainable for any car with any class of loading. With 
che relative location of the rails. center of axle and center of 
gravity of the car established, the graphical determination of 
the stresses in the axle becomes the next step. Accordingly there 
was laid off to a scale of 20,000 lbs. to the inch. the weight W 
of 42750 Ibs., which is the load on each axle. The horizontal 
component due to curves, wind, etc.. was laid off as H, which 
is usually considered as .g/f’. Complete the parallelogram with 
the center of gravity as one corner and the two forces, H and 
Y” forming two sides. The resultant R is drawn, letting it 
strike the rail where it will, cutting the axle 4R at Q. With a 
load line 1—2 equal to W, divide the former so that 1—3 : 3—2 :: 
AO : OB, which in this particular case is I—3 : 3—2 :: 16.87 in. 
: 61.87 in., making /—3 equal to 2.12 in. Take the pole distance, 
h, out from 3 any convenient distance, as 114 in., and complete 
the triangle 102. 

Having established the figure ror the moment diagram ado bc- 
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low the axle was constructed by drawing a—d parallel to o—2 
and d—o parallel to o—z. The moment diagram now being com- 
pleted the moment at any point in the axle may be obtained by 
multiplying the ordinate at the corresponding point in the mo- 
ment diagram by the pole distance /1, each being taken at its 
¡ 10per scale. The ordinate cd scales 380,000 lbs., which multiplied 
by 1% in., the pole distance A, gives a moment of 570,000 inch 
pounds. In like manner the moments at ef and gh were found 
to be 483,750 and 386,250 inch pounds, respectively. To find the 
required diameter, use the formula M = fZ, in which 


M = the bending moment in inch pounds. 


f the allowable fibre stress, which is generally taken as 22,000 lbs. 
for all of the axle, except the journals which are figured for 
10,000 Ibs. 
T d? 
Z = section modulus = ——, for a round section. 
> 
f 7 d? 22,000 x wd 
Therefore M = - —— = ———--— -—— = 2,160.4 d? 
32 32 


_ By substituting in the above formula the bending moment of 570,000 
in. lbs. which occurs at CD, and solving 


d? = 264, or d = 6.41 in., 6% in. was used. 
In like manner the diameter at EF and GH was found. 
The axle back of the wheel fit was accordingly drawn to con- 
form to the diameters obtained by the graphical method just 


| .4W=H Center Gravity of Gar 


Fig. 1—Graphical Method cf Designing an Axle for a 50-Ton 
Gondola Car. 


described. The drawing shows the moment diagram for only 
one journal, but since the loading is symmetrical, both ends of 
the axle from the center out would be the same, hence it is not 
necessary to show the diagram for the right journal. The axle 
drawing was completed by making the wheel fit and journal con- 
form to M. C. B. standard dimensions. 


TRUCK BOLSTER. 
The weight carried by each bolster was obtained in the fol- 
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lowing manner: The total weight of the car, loading and over- 
load was found to be 180,000 Ibs.; from this deduct 10,800 lbs., 
the estimated weight of the wheels, axles and side frames, 
which leaves 169,200 lbs., the load to be carried by the two 
bolsters. Therefore the load on each bolster is 84,600 lbs., or 
approximately 85,000 lbs. 

In designing a truck bolster, two different loadings must be 
considered. One is the direct vertical load just found, and the 
other a transverse load received when the car is stopped by 
brakes, or otherwise. The amount of this transverse load is 
variously estimated. It is thought that the maximum amount 
will be equivalent to the force required to slip the wheels of 
the truck with the brakes applied, which amount will be the 
weight on the wheels multiplied by .22, the coefficient of friction 
between wheels and rails. For the car under consideration, this 
gives 85,000 X .22, or approximately 19,000 Ibs. 

The vertical loading may be applied in two ways. First, all 
of it may be at the center of the bolster, which of course would 
be the normal condition when the car is on a level track. Second, 
one-half of the load may be assumed to be at the center, and 
the other half on one side bearing, which occurs when the car 
is rounding curves or on an uneven track. The bolster should, 
therefore, be designed to take care of both of these conditions 


pk- 
Section E-E. 


Fig. 2—Graphical Method of Designing a Truck Bolster. 


of loading. In accordance with this, there have been drawn two 
moment diagrams on Fig. 2. One represents the bending mo- 
ment that comes on the bolster when all the load is carried 
at the center and the other shows the moment diagram when 
one-half of the load is on the side bearing, and the other half 
on the center plate. From the diagram it is obvious that from 
the point of the support to B, which is approximately 6 in. from 
the side bearing, the greatest moment occurs when one-half of 
the load is carried at the side bearing, and that from B, to the 
center, the maximum moment is produced when all the load is 
at the center. Therefore from B, to the center, the bolster should 
be designed for the latter loading and from B, out to the end 
of the bolster, the moment due to the loading at the side bear- 
ing should be considered. . 

The moment diagrams were constructed by finding the value 
of the moments at the several points indicated. The bolster is 
considered as a simple beam supported at each end and having, 
first a concentrated load at the center, and second one concen- 
trated load at the center and one at the side bearing. The maxi- 
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mum moment obtained at each point and for which the section 
was designed was as follows : 
At side bearing (Sec. A—A).....o.oo.ooooomommom»o»omo.o..os 


At Bi a Sd 9 ers A Mead as So ncaa gees Ba E eee he EE See 541,300 in. lbs 
ACE ba dde Maes da 786.200 in. Ibs 
At D to Sa naa 892,500 in. lbs 
AC E a e 1,190,000 in. lbs 
A A A ee O NS elarsine ace’ 1,445,000 in. lbs 
REA: a NR ERA A A ES A 1,615,000 in. lbs 
Using the common formula M — fZ, in which 
M = bending moment, 
f = safe fibre stress, which is 10,000 lbs. for cast steel, of which the 
bolster is to be made, 
Z = section modulus. 


From the above Z = M/f. Therefore the required section modulus 
at any point, as A, may be found by substituting the proper values, as 


follows: ZA = 474,000 — 10,000 = 47.4. In which manner the other 
required Z's were found to be 

ZA = 47.4 ZD = 89.2 

ZB = 54.1 ZE = 119.0 ZG = 161.5 

ZC = 78.6 ZF = 144.0 


These values were plotted as shown in Fig. 2, and the resulting curve 
marked M/f curve. 


Having found the required section modulus for each section, 
as above outlined, the next step is to design a section to satisfy 
the required section modulus or Z at each point. As an illus- 
tration of how this is done two sections as G—G, and A—A will 
be worked out. The required section modulus Z at the cen- 
ter, and which is for section G—G, may be expressed by the 


following formula 


M 1,615,000 
Zee = = = ——— = 161.5. 
f 10,000 


Assume a section as shown at the lower part of Fig. 2. This 
is composed of rectangles; therefore, the section modulus of 
the entire section may be easily obtained. An inspection of one- 
half of this section about the vertical axis shows that it is com- 
posed of seven small rectangles, designated as a, b, c, etc. In 
order to find the section modulus Z of the entire section, it be- 
comes hecessary to find the center of gravity of the section. 
This may be expressed by the following formula : 
4141 + dar2 + 2343 
C.G. = z——N—] 
A 
in which a,, a;,, etc., is the area of each separate divisional unit 
and x, v, etc., is the distance from the center of gravity of 
each divisional unit to some arbitrary reference line taken as 
X—Y. A =the sum of all the small areas, or the total area of 
that portion of the section considered. Substituting the values, 
(4.26 X 12.12) + (14.06 X 614), etc. 

— 26.45 
That is, the center of gravity of the section is 6.89 in. above 
the reference line Y—Y. 

The moment of inertia for the entire section may be ex- 
pressed as 


C. G = 6.89 in. 


I = (la + A; Ry?) + (Ib + Arv Rb’), etc. 
In which Za, I», etc., equal the moments of inertia of each small 
section about its own gravity axis and for a rectangular section 

bli 
is equal to ——. 

12 
the height in inches. a,, az etc., equals the area of each unit, 
R, R, ete, the distance from the center of gravity of each 
divisional unit to the center of gravity of the entire section. 

bh? 


In which b is the thickness in inches and bh 


for each of the divisional units is very 


Since the value of 


small, it will be dropped for all of the subdivisions except b, 
wherein it has material value, but in this subdivision the 4R* 
becomes insignificant, hence will be dropped. Then the equa- 


tion for J becomes 
3 


bh 
Ai R? + — + Ax R?, etc. 
12 


Substituting the correct values 
.625 X 11.258 


12 


I = (4.26 X 5.672) + + ete. = 632.17 


Z = —, in which C = distance from outermost fiber to center 
C 
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of gravity of the section, which as found above is 6.89 in. 
Therefore Z = 632.17 — 689 — 91. But since only one-half 
of the section G—G was taken for convenience of calculation, 
the total Z = 91 X 2 = 182, which compared with the required 
Z of 161.5, shows the section to be amply large, but not too 
large, as the actual fiber stress would then be only 8,873 Ibs, 
which is not too small for steel castings. 

The required section modulus for all other sections between 
G—G and A—A may be calculated in the same manner as was 
that for section G—G. But a much easier and shorter method 
may be used for section H—H, as it is a hollow rectangle and 
there has been devised a universal expression for the section 
modulus of a hollow rectangle, which is 

bh? — b; hy? 


6h 
Ín which b = outside width, h = outside height, b, = inside 
width, /), = inside height. Substituting the values assumed 
for section H—HI, 


12.75 X 6.753 — 11.5 x 5.53 
6 X 6.75 

which is slightly larger than 47.4 the required amount. By 

the methods above described, the sections at 4, B, C, D, etc., 

were found and the bolster drawn to conform to those sections 

as shown in Fig. 2. 

In making an actual working drawing such fillets and beads 
as it 1s deemed necessary to have for good foundry practice 
should be added, which would only increase the strength of the 
bolster to that extent, but not to a sufficient amount to justify 


= 52:0 


— 


I 
complicating the calculations by considering them. The — 
C 
as found for each section was plotted as shown in Fig. 2. It is evi- 
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dent from the relative position of the e curve and the a 
curve that the bolster as designed fully meets the requirements 
for strength. 

The bolster must be investigated for one other force, how- 
ever, and that is for the transverse load of 19,000 lbs., which 
is assumed to be taken by the top section of the bolster. The 
bolster will be considered as a simple beam with a concen- 
trated load of 19,000 lbs. applied at the center. The maximum 
moment will occur at the center and is expressed thus, 

WL 
M = Pi in which IV = 19000 and L = 76 in, and M = 


361,000. Using a fiber stress of 12,000 lbs., the required Z = 
30. The section modulus of the top section of the bolster just 
to one side of the king pin hole is 28.6, which is slightly smaller 
than required, but the extra metal due to the center plate and 
flanges will more than compensate for this, so the bolster is 
deemed entirely strong encugh for the transverse load. 

The bolster having thus been designed, to meet the require- 
ments put upon it by the loads mentioned, all that now remains 
to be done is to put on the center plate, side bearings, ctc., as 
needed, so as to conform to good practice, as shown on the 
drawing. 

TRUCK SIDE FRAME. 


The cast steel side frame was designed to carry one-half 
the load on the bolster, which amount was 42,500 lbs. This 
load is transmitted to the side frames through the bolster 
springs. The side frame was considered as a truss receiving 
the load at the two columns. 

An assumed side frame, as shown in Fig. 3, was drawn and 
the centers of gravity of its several sections were found. 
Through the centers of gravity of the sections, lines r—s, 
O—p and m—n were drawn, thus giving the theoretical out- 
line of the side frame. The truss diagram was then con- 
structed by drawing lines AF, GF, BF, ctc., parallel to op, 
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rs, and mn respectively, thus forming the closed truss diagram 
as shown. The arrow heads indicate the character of the 
stress in each member of the truss. 

In constructing the stress diagram, it was assumed that each 
support would at times take two-thirds of the load on the 
side frame due to disarrangement of the bolster or the springs. 
For the side frame in question, this would amount to approxi- 
mately 28,000 lbs., hence on ag and ad, 28,000 lbs. were laid off 
to a scale of 10,000 Ibs. to the inch. Then gf was drawn par- 
allel to F—G, af to AF, etc., thus completing the stress dia- 
gram. The stress in each member was then obtained by meas- 
uring the several lines in the stress diagram and making the 
proper deductions. The values thus found are shown in the 


Diagram of Truss Members. 


g 


d 
Stress Diagram. 
Section B- E. 
Fig. 3—Cast Stee! Truck Side Frame and Graphical Method of 
Designing. 

diagram. The sections were determined by making use of 
the formula: W = fA, in which 

W = the load in pounds on the members. 

f = fiber stress, which should not exceed 10,000 lbs. 

A = area of section in square inches. 


Apply the above to section 4—B. From stress diagram W = 


31,000 Ibs. A = 6.31 sq. in. from the assumed section shown 
in Fig. 3. Therefore, 
W 31,000 
f = — = —- — = 4,900 
A 6.31 


which indicates that the area of section 4B is too large, which 
would be true, if the direct loading were all that came upon 
it, but the side frame gets a transverse load similar to the 
bolster and it is usually assumed that the top section will take 
this load, hence by the time this is considered, the section 4B 
will not be too heavy. In like manner, sections AF, AC, CD 
and FG were found. 

In designing sections BF and BC of the columns. an addi- 
tional force other than the direct tensional force must be con- 
sidered. In the bolster design, it was found that there was a 
transverse load of 19,000 lbs.. one-half of which amount one 
column on each side of the truck will take. This load of 9,500 
lbs. is assumed to be applied at the vertical center of the col- 
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umn, the column being considered as a free beam with a con- 
centrated load at the center. Use the bending moment formula, 
WL 
M = ce in which W = 9,500 lbs. 
L = 16 in., the distance between supports, 


Substituting and solving, a moment of 19,000 lbs. is obtained. 
By use of the formula M = fZ, the desired section modulus 
was found to be 2.8, giving a fiber stress of 6,785 lbs. per square 
inch. Since the tensional stress obtained from the stress dia- 
gram is so small, it may be disregarded. 

The member BE which forms a seat for the springs and re- 
ceives the load directly from the springs must be designed as a 
beam. Some designers consider it a free beam, uniformly loaded; 
others, a fixed beam with two concentrated loads 554 in. apart; 
but the writer has always designed it as a fixed beam with a 
uniform load. The member figured by the latter assumption 
gives a slightly larger section than the second method men- 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


VoL. 87, No. 7. 


makes a total fiber stress on the section of 9,477 inch pounds. 

The value of the area of each section and the fiber stress im- 
posed by the load on the side frame is given in the following 
table: 


Section...... AB AF AC FG BF © BE BC DC 

Aree: sus. 0,31 4.33 4.33 4.33 5.37 10.3 5.37 4.33 

Fiber stress. 4,900 7,400 7,400 9,700 6,785 9,477 6,785 9,700 
UNDERFRAME. 


The underframe of an ordinary steel gondola car may be 
either of two general types, one having two side sills and a 
center sill, and the other having only a center sill, the load 
being transmitted thereto by heavy cross-carriers. As the ma- 
jority of cars have both side and center sills, that type will 
be used in this design. 

It will be assumed that the load will be uniformly dis 
tributed over the floor of the car. The uniformly distributed 
load for the 100,000 lb. car may be taken as follows: Light 
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Fig. 4—Graphical Method of Designing a Center Sill for a 50-Ton Gondola Car. 


tioned and somewhat smaller when figured by the first method. 
As a fixed beam uniformly loaded the moment 


L 
M = —, in which W = the load in lbs. = 42,500 


L = length of span in inches = 16 in. 
Substituting and solving, a moment of 57,000 in. lbs. is obtained. 

The modulus of the section was found to be 8.8. This was 
obtained in the same manner as was the section modulus for 
the bolster, so no explanation is necessary here. 

Substituting the values for M and Z in the formula M = £Z, 
and solving for f, it was found to be 6,477. In addition to the 
stress due to the bending moment, this member has a tensional 
force of 31,000 lbs. acting upon it, as obtained from the stress 
diagram. This tensional force divided by the area of the sec- 
tion 10.3 in., gives a fiber stress of 3,000 inch pounds, which 
when added to the fiber stress due to the bending moment 


weight of car body without trucks, 28,000 Ibs.; 100,000 lbs. the 
rated capacity plus 10 per cent. for overloading gives a total 
of 110,000 lbs. For the car body and the loading there is 
138,000 lbs., to which add 20 per cent. for oscillation, making 
the total uniformly distributed load 165,600 lbs. This divided 
by the square inches of floor space (the floor being 9% ft. x 
42 ft.) gives 2.88 lbs. per square inch of floor space. Each 
side sill will support one-half the floor width between it and 
the adjacent member of the center sill, which for the car in 
question is 25% in. Each member of the center sill will also 
support 2514 in. width of floor space plus one-half of that 
between the two members, which is 6% in. The width of floor 
space carried by each member of the center sill is therefore 
3134 in. 

Center Sill—The center sill must be designed to provide for 
two different stresses, that due to the uniformly distributed 
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load and that due to buffing, which will be taken as 200,000 lbs. 
B 

The stress in the sill due to buffing is —, where B is the buff- 
A 


ing force, and 4 is the area of the section. The stress due to 


the bending moment is —, where M is the bending moment 


and Z the section modulus. Then if from 12,000 lbs. to 15,000 
lbs. be taken as the minimum and maximum allowable fiber 


BM 


stress — + — must come within these limits. The proper sec- 
A Z 


tion can then be determined by trial. 

By using the following two formulae, the bending moments 
at the several points indicated on the stress diagram, Fig. 4, 
were determined. The moment at the bolster is expressed 


thus: 
WL? 
Mp = , where W = load per lineal inch on the member. 
J 
L = distance from the end of the beam to the point of support at 
the bolster, which is 60 in. 
The moment at any point between the supports is expressed 
thus, 
WX? 
Mz = R (x—b) — , in which Mx = the moment at any point, X. 
R = the reaction in pourds. 
X = Distance in inches from the end of the beam to the point under 
consideration. 
L = Distance from end of the beam to the point of support. 
W = Load per lineal inch of the beam. 


Since there are 2.88 lbs. per square inch of floor area, and 
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The moment at any point as: 
Wx: 
Mess = R (x— b) — $ 


Since the beam is symmetrically loaded, the reactions at the 
points of support are equal, and equal to one-half the total 
load on the member, or 23,184 lbs. All of the factors in the 
above formula being known, the moment becomes 

92 X 2322 


= 1,510,244 


Mesa = 23,184 (232 — 60) — 


a 


In this manner all of the moments shown on the diagram, 
Fig. 4, were obtained. os 

Using a fiber stress of 12,000 lbs. per square inch, the re- 
quired section modulus for each point was obtained and the 


M 
result plotted as the — curve. 


A section, as C—D, Fig. 4, was assumed and its center of 
gravity and section modulus determined in the same manner as 
was the center of gravity and section modulus of the various sec- 
tions of the truck bolster, which was fully explained. As the 
principles involved here are identical with those of the bolster, 
no detailed explanation is necessary. In order to show the ap- 

B M 
plication of the formula — + — = f, one set of calculations is 
here shown. Take a section 148 in. from the end of the sill 
having a bending moment of 1,032,000 inch pounds. This sec- 
tion is identical in make up to section C—D on Fig. 4, with the 
exception that the height had to be only 22 in., since the mo- 
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Fig. 5—Graphical Method of Designing a Side Sill for a 50-Ton Gondola Car. 


since each member of the center sill supports a floor width 
of 3134 in., therefore, for each inch of length, there will be a 
load of 2.88 X 3134 = 92 lbs. per lineal inch. 

For convenience of calculation only one-half of the center 
section about the vertical axis will be considered. (Section is 
symmetrical.) The different moments may now be found. At 
the bolster 


WL? 


92 X 602 
- 2 


Mb = 165,600 


ment was less than at C—D. The section modulus of the 22 
in. section was found to be 131, and the area 18.35 sq. in. 
Therefore, 

100,000 1,032,000 

= 13,400 
18.35 131 
In like manner each of the other sections was designed. Near 

section 76, it was found that the cover plate could be omitted. From 
the center 5 ft. towards the bolster, the sill was made straight, 
as there'was only a comparatively small change in the bending 


386 


moment, and also to allow for any concentration of the load 
that may occur at the center. The sill was also made straight 
a distance of 6 ft. 8% in. from the end back towards the cen- 
ter. This was determined by locating a point on the moment 
curve, to the right of the bolster, which had the same value 
for the moment as required at the bolster. Thus the sill outline 


was determined. The secticn modulus or — for each section 


as plotted was obtained by dividing the bending moment by 

the dztermined fiber stress due to the moment, which varied 
M 

both above and below 12,000, that assumed for the — curve. 
f 


I M 
The rather large distance between the — and — curves indicates 


to what extent the actual section modulus had to be increased 
in order to provide for the buffing force. 

Side Sill—The stress diagram and sill design shown in 
Fig. 5, were determined and constructed in the same manner 
as they were for the center sill, there being only one exception, 
and that is, no buffing force was considered as coming directly 
on the side sills. The load per lineal inch for the side sill was 
73 lbs. Since the side sill takes no buffing and carries less uni- 
form load than either member of the center sill, it is consider- 
ably smaller in section. 


M . I 
The — curve and the E curve in Fig. 5 almost coincide. In 


2 few instances, the — curve falls above the — curve, but in 


no instance is the fiber stress greater than 13,000 inch pounds, 
hence each section of the sill is sufficiently large. The con- 
struction of the side sill and its cross section is shown in de- 
tail in Fig. 5. 

BODY BOLSTER. 

The load of 85,000 lbs. on the body bolster was considered 
as uniformly distributed. The bolster acts as a cantilever 
beam and the distance of 48 in. between the side sill and the 
center sill was taken as its length. That portion between the 
members of the center sill being amply provided for by the 
cover and center plates, the greatest moment occurs at the cen- 
ter sill and is expressed by the following formula: 


WL 

M= , in which, M = the bending moment, W = the 
9 

load in pounds and L = the span in inches = 48 in. By sub- 


stituting and solving, a moment of 1,009,375 inch pounds was 


obtained. 
Wx? 


The moment at any other section as Y—Y is equal to 


in which W and / are the same as in the above formula and X, 
the distance from the end of the bolster to the section })—Y 
= 24 in. The moment at Y—Y was found to be 255,000. 

The section modulus at Y—Y is 22.3, the cover plates being 
omitted just to the right of the section. The fiber stress for 
this section is 11,400 inch pounds. The construction of the 
bolster in detail is clearly shown in Fig. 5. The bolster is se- 
curely fastened to the side and center sills by means of suit- 
able angles and the top and bottom cover plates add consider- 
abl, to the strength of the connection to the center sill. 


OTHER DETAILS. 


Having designed the principal members of the underframe 
as outlined, there remain a few other details that require at- 
tention. These are cross carriers, braces, side bearings, cen- 
ter plates and riveting. As the side and center sills have been 
designed of sufficient strength to take all of the loading, only 
such cross-carriers and braces need to be added as, in the dis- 
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cretion of the designer, are necessary for transverse and lateral 
stiffening. 

The proper selection of side bearings and center plates is 
largely a matter of judgment and expediency, hence no par- 
ticular problem of theoretical design is involved. 

Spacing of Rivets—When plates are needed in addition to 
the sills to carry the bending moment these must be riveted to 
the latter and the rivets properly spaced to receive the load 
coming to them. With strengthening parts riveted to both top 
and bottom of the sill, the spacing of the rivets can be deter- 
mined by the well known formula 


Rh 
p = ——, where 
p = pitch of the rivets in inches. 
R = resistance of one rivet in pounds. 
h = height between centers of top and bottom rows of rivets. 
J = vertical shear in pounds at the point under discussion. 


In case a single strengthening part is riveted either to the top 
or bottom of a sill, a different method must be employed to 
determine the rivet spacing. 

From the method given, the theoretical spacing of the rivets 
can be found, but a rule in practice provides that the maximum 
spacing of rivets, to prevent buckling of the plate, be not more 
than 16 times the thickness of the plate. In case the formulae 
referred to give a greater spacing than 16 times the thickness 
of the plate, then the thickness of the plate must determine the 
pitch. These considerations will determine the spacing of the 
rivets, excepting at the extreme end of plate where two or 
three rivets are placed as close as practicable to take the in- 
itial stress in the plate. 


BOX CAR FOR GRAIN AND COAL TRAFFIC 


The construction of a suitable grain door has always been one 
of the most difficult problems in car design. A grain door should 
hold grain as securely as any other part of the car body, should 
be immediately available when required, should not be demol- 
ished in unloading, nor obstruct or decrease the lading room 
when not in use, and should be of reasonable first cost and low 
cost of maintenance. 

With the end in view of meeting these requirements the Cana- 
dian Pacific has built 200 Burnett hopper bottom grain cars, 


Exterior of Hopper with Door Closed; Canadian Pacific Box Car. 


similar to the one shown in the illustrations, which embody sev- 
eral new features. The hinge of the hopper door is made by 
interlocking the edge of the door and the car floor, making a 
continuous hinge which, instead of weakening the edge, strength- 
ens it as would the application of an angle, and the load always 
has a tendency to tighten the joint. The hopper door also dif- 
fers from previous designs in that it is hinged at the bottom 
and is almost vertical; it has no closing shaft but is closed by 
hand and secured by a shaft having projections which engage 
the edge of the door at different points. The ends of the doors 
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have flanges which enter pockets or grooves formed by plates 
on the ends of the hopper. The grain doors are formed by 
sections of the floor at the doorway folding against the door 
posts. These doors are thoroughly reinforced and should be 
The whole construction is 


easily maintained in good condition. 


Exterior of Canadian Pacific Box Car with Hopper Open and 
Grain Door in Place. 


simple and strong, and as the hoppers are not subject to corro- 
sion to the same extent as those of open coal cars, they should, 
excluding damage in wrecks, last the life of the car. In building 
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the cars, each hopper is filled with flaxseed, which is then ham- 
mered and each hopper is made absolutely tight under this test; 
it is claimed that this is the most severe test possible with the 
exception of water. 

One of the principal reasons for the development of this car 
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Interior of Canadian Pacific Box Gar Showing Grain Door and One 
Open Hopper. 


was to secure one which would be suitable for carrying coal in 
one direction and grain in the other, avoiding to a large extent 
empty mileage and the hauling of other cars for coal, particularly 


Hopper Bottom Box Car for Grain and Coal Traffic. 


388 


anthracite. In dumping grain the same elevator arrangement is 
used as with the ordinary car. To unload a car of grain, the 
pin which holds the clamping shaft handle is driven out, which 
allows the hopper door to open and about 50 per cent. of the load 
runs out almost as fast as the elevator can take it away; the 
floor door is then unlatched and pushed down and the remainder 
of the load is taken out through the side doors in the usual man- 
ner. It has been found that the employment of this method 
saves about one-third of the time which it ordinarily takes to 
unload a bex car. 

The hopper door arrangement increases the weight of the car 
about 800 lbs. compared with a car not fitted with grain door 
equipment, but when compared with a car fitted in the ordinary 
way for grain traffic this difference is reduced by the weight of 
the grain door and fittings. The cost of maintenance of the 
ordinary door and fittings, including the usual nailing strips on 
the door posts, has been estimated at from $6 per car per year 
upward, which is eliminated in the hopper bottom car. The ad- 
ditional cost of applying the hopper bottom and folding grain 
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SPECIAL 75-TON FLAT CAR 


BY R. S. MOUNCE. 


During the summer of 1911 the Erie Railroad was called 
upon to construct a special flat car, to be used by the Wellman- 
Seaver-Morgan Company, Cleveland, Ohio, for shipping several 
very large water turbine wheels from their plant at Akron, 
Ohio, to Keokuk, lowa, where a power plant of over 230,000 
k. w. capacity, obtaining its energy from the Mississippi river, 
is being constructed. 

The problem was of a most unusual nature and required 
much careful study; first, because of the great weight of the 
load to be carried; and second, because its size and shape were 
such that it was very difficult to keep within the clearance limits, 
both for height and width of the roads over which it would have 
to be carried, namely, the Erie, E. J. £ E., C. B. £ Q., and T. P. 
& W. The turbine wheels are 11 ft. 2% in. long, 16 ft. 2 in. 
in diameter at the large end, 12 ft. 8 in. in diameter at the 


75-Ton Flat Car for Transporting Turbine Wheels 16 ft. 2 in. in Diameter. | 


doors is approximately $50.00 per car. Where ordinary grain 
doors are used a force of men is engaged at elevators in remov- 
ing nails from the door posts and inside lining and getting the 
cars ready for load, while with the hopper bottom car this force, 
as well as the shipping of temporary grain doors back to the 
point of loading, is almost entirely done away with, thus effect: 
ing an additional saving. 

Short sections of Z-bars are applied on the inside of the door 
posts above the folding grain doors so that when the lading ex- 
tends to a point higher than the folding doors, boards can be 
dropped into the slots thus formed and the load carried to any 
desired height. 

These cars are giving excellent satisfaction in service and are 
sought by the elevator men in preference to other cars. The 
hopper and grain door arrangement is the invention of R. W. 
Burnett, general master car builder, Canadian Pacific, and is being 
patented by him. 


small end and weigh about 130,000 Ibs. The clearances on 
C. B. & Q. bridge gussets required the lowest point of the tur- 
bine wheel to be i6 in. above the rail, which brought the high- 
est point 17 ft. 6 in. above the rail. The clearances at the sides 
were not over 134 in., and at the top and bottom not more than 
l in., so it can be seen that the utmost care had to be exercised 
in designing the car in order that no trouble would be encount- 
ered during transit. 

A special flat car, all-steel with the exception of a few floor 
boards, was designed to meet the conditions imposed. In order 
to locate the turbine wheel supporting saddles comparatively low, 
it was also necessary to have the floor of the car quite low, 
which required the use of wheels 30 in. in diameter. The car 
was made as short as possible, in order to bring the point of 
application of the load very close to the body bolsters. It is 30 
ft. long over end sills, with four-wheeled steel side frame trucks, 
having 6% in. x 12 in. journals and Davis cast steel wheels; 
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the trucks have a 5 ft. 6 in. wheel base and are spaced 18 ft. 
between centers. The car weighs 54,100 lbs., and will safely 
carry a load of 75 tons. 

The illustrations clearly show the construction of the car. The 
center sill, which carries practically all the load except that 
portion transmitted to the one side sill, or to the body bolsters 
at one or the other end of the supporting saddles, is of particu- 
larly rugged construction. It is of the fish-belly built-up type, 
1114 in. deep at the bolsters and 23 in. deep at the center, where 
the top is offset 554 in., and the bottom comes within 6 in. of 
the top of the rail. The center sill web plates are of % in. steel 
plate reinforced at the top by a 3% in. x 3% in. x 9/16 in., 12.4 
lbs. angle and at the bottom by similar angles, one inside and 
one outside. There is a % in. cover plate extending over nearly 
the entire length of the center sill. In addition to this, there 
are ten stiffeners of channel shape extending between the web 
plates. There is but one continuous side sill, the other being cut 
away for a length of 7% ft. on each side of the center to pro- 
vide space for the large end of the turbine wheel. These are 
made of built-up channels of 9 in. x 34 in. plate, with 3 in. x 4 
in. x 9/16 in. angles at top and bottom. 

The body bolsters are also of the built-up type, I-beam section. 
They have % in. web plates with 3% in. x 6 in. x 9/16 in., 17.1 
lbs., angles at top and bottom. Each bolster has a % in. bottom 
cover plate. The top cover plates, serving as supports for the 
saddle castings, are 1 in. thick; their great width and method 


of fastening to the center sills, side sills and body bolsters ties 
them all rigidly together, thereby largely compensating for the 
strength and stiffness lost by cutting away the central portion 
In addition to this bracing, the continuous side 
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UNLOADING CAR WHEELS 


At the Forty-second avenue shops of the Chicago & North 
Western at Chicago, car wheels are repaired and renewed for 
the whole system. They are received in carload lots and the 
illustration shows the method employed in unloading. A car 


Unicading Car Wheels at Chicago & North Western Shops. 


is spotted each side of the air jack, as shown, and the wheels 
are rolled from the flat cars on the two stringers laid between 


Cross-Section and End View of Special 75-Ton Erie Fiat Car. 


sill is tied to the center sill by a crosstie of built-up I-beam 
section. 

There are four diagonal braces at each end of the car, con- 
necting the ends of the body bolsters to the center sills on one 
side and to the junction points of the end sills and the center 
sills on the other. These braces are made of 10 in. 15 Ib. chan- 
nels, and add considerably to the rigidity of the structure as a 
whole. 

The saddles consist of two pairs of steel castings, cast right 
and left, two on each side being bolted together. These are 
carefully machined to fit the contour of the turbine wheel, so 
that there will be no tendency for it to slip during transit. They 
are provided with lugs at each end for attaching tie straps with 
which to securely clamp the turbine wheel into place for ship- 
ment. 

The car was ready for service in June, 1912, and several of 
the turbine wheels have already been successfully carried to 
their destination. The outcome of this unusual problem has 
brought much satisfaction to those who were concerned in the 
design and construction of this car and it reflects considerable 
credit upon the Erie Railroad for so readily co-operating with 
the Wellman-Seaver-Morgan Company in handling its large and 
important contract. 


the cars. They are then lifted by the jack and turned so that 
they will pass between the stringers. With this arrangement 
80 pairs of wheels can be handled in about an hour. 


RAILWAY IN ALASKA.—Special despatches from Washington 
say that the bill, or one of the bills, for the construction by the 
government of a railroad in Alaska, is to be urged for early 
passage in Congress, and that President Wilson has in a general 
way approved the project. The bill in its present shape wili 
put the control of this enterprise in the hands of the president, 
the committee having cut out the provision for a special com- 
mission. The amount of bonds authorized to be issued, as now 


stated in the bill, is $40,000,000. 


PENALTIES FOR TRESPASSERS.—A. W. Smallen, chairman of the 
general safety committee of the Chicago, Milwaukee & St. Paul, 
has addressed a petition to the municipal court judges of Chi- 
cago, asking them to impose penalties on all trespassers brought 
before the courts. With the petition was a statement showing 
the number of persons killed while trespassing on railway tracks 
during the past 20 years, and a comparison of the number of 
trespassers killed and injured, and passengers and employees 
killed and injured during the year 1912. 


NEW DEVICES 


ELECTRIC ARC WELDING 


Both the oxy-acetylene and electric welding systems are now 
in quite general use in railroad shops, the gas system being 


Portable 300 Ampere Multiple Unit Welding Outfit. 


preferred for certain work while for other work the electric 
system is preferred. 


Graphite Electrode Holder and Hand Shield. 
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Among the important features which are claimed for the elec- 
tric arc system are its intense heat, which is about 4,000 deg. C., 
ease of manipulation, cheapness and safety. The operation of 
the electric arc for producing high temperature is quite simple 
and it has been in use for many years. The work which is to be 


repaired is generally connected with one wire from the electric 
circuit while the other wire is connected to an electrode in the 


Operator Using Metallic Electrode. 


hands of the operator. The electrode is then brought into con- 
tact with the work and the circuit established, when it is re- 
moved a slight distance and forms an arc. The operator then 
moves the electrode over the work wherever it may be necessary 


Broken Lower Frame Rail Before and After Welding. 


and the arc follows, so that the heat may be concentrated or 
spread over an area, whichever is desired. A potential of from 
10 to 60 volts is required at the arc, and if this voltage is 
obtained by the introduction of resistance in series with the 
existing shop circuits there will be considerable waste; and 
further, unless means are provided for maintaining the proper 
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potential and protecting the line against short circuits, it is 
impracticable to do electric welding from the regular shop 
circuit. 

In order to overcome these difficulties the C. € C. Electric € 
Manufacturing Company, Garwood, N. J., has developed a spe- 
cial motor-generator set for electric welding. This set, with its 
automatic controlling apparatus, provides a means of readily 
changing the shop circuit, whether it is alternating or direct 
current, to the voltage necessary for welding and at the same 
time guards against short circuiting. 

Jn using the graphite electrode method of electric arc welding 
a potential of from 50 to 60 volts is required at the arc and a 
current of about 300 amperes. This method is applicable to 


Piece Welded into Throat Sheet of Firebox. 


welding, filling in, building up, cutting, etc., the metal for filling 
in or welding being supplied from an outside source, generally 
either a rod of soft iron or scrap metal which is fused by the 
arc. A lower potential is generally used with the metallic 
electrode. With this process the metallic electrode is itself con- 
sumed and forms the metal which is deposited on the work, so 
that the process has to be interrupted from time to time to 
permit of the operator’s inserting a new electrode. This system 
is very generally used for side and overhead work, such as 
repairing cracks in locomotive fireboxes, as the metal is entirely 
used up and therefore does not drop on the operator. The full 
capacity of the machine can be used for either graphite or 
metallic welding. 


New BrRANcH LINE FOR INpIA.—A branch line, 8.58 miles long 
of the 3 ft. 3 in. gage has been sanctioned from Nidamangalam, 
on the South Indian Railway, to Mannargudi; to be constructed 
on behalf of the District Board of Tanjore. 


HoLD-UP on THE ILLINOIS CENTRAL.—The “Diamond Special” 
Express of the Illinois Central, northbound, was stopped by 
robbers about 13 miles south of Springfield, Ill., on the night of 
June 17, and the engineman was compelled to pull the express 
car some distance away from the passenger cars, where a stop 
was made and the express messenger was overpowered and the 
safe blown open. 
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AXLE LIGHTING SYSTEM 


The Atchison, Topeka & Santa Fe is introducing, after a test, 
an axle lighting system, which has been in process of de- 
velopment by the Electric Storage Battery Company, Philadel- 
phia, Pa., for a number of years. It automatically adjusts the 
output of the dynamo to the requirements of the service, and 
gives the battery the slight amount of overcharge required to 
keep it practically full and in good condition, but no more, pro- 
ducing conditions of operation ideal for maximum battery life. 
Should the battery become discharged by a prolonged stop with 
the lamp load on, its charge will be rapidly restored during 
the subsequent run. Should the car be transferred from a day- 
light run to one requiring considerable artificial lighting, the 
output of the dynamo will increase to meet the changed con- 
ditions of service. This is all accomplished automatically with- 
out manual adjustment of any kind. 


Wiring Diagram for Electric Storage Battery Axle Lighting 
System. 


The dynamo is of the Rosenberg type, which has been used 
abroad in axle lighting for a number of years, but has been re- 
designed to operate in connection with a constant voltage regu- 
lator. Current in the primary field winding F* produces a small 
primary field flux represented by the arrow P, which induces 
a small electromotive force between the short circuited brushes 
B* and a flow of current through the short circuit connection C. 
This current, flowing through the armature winding, produces 
by armature reaction the secondary or principal field flux, which 
does not pass through the frame of the machine, but is confined 
to the heavy pole shoes and the armature as shown by the ar- 
rows K. This latter flux produces the electromotive force at 
the principal brushes B*, which are connected to the external cir- 
cuit, a series field winding F? in this circuit serving to bal- 
ance the armature reaction due to load. An important advan- 


de Bs blas a avila. 
Speed-Voltage Characteristics of Axle Lighting Dynamo. 


tage of this type of machine lies in the fact that it generates 
the same polarity with either direction of rotation, thus requir- 
ing no pole changer. 

The primary field winding F* is connected across opposite 
junction points of the Wheatstone bridge W, the other two 
junction points being connected respectively to the positive and 
negative terminals of the machine. This bridge is designed to 
give the constant voltage characteristics above mentioned. It 
includes fixed resistances X in opposite branches and iron wire 
ballasts Y in the other two branches. The latter, on account of 
their high temperature coefficient, have a practically constant 


Jury, 1913. 


current characteristic under operating conditions. This combi- 
nation of circuits produces a field excitation continually dimin- 
ishing with increase of speed. The resulting speed voltage char- 
acteristic of the dynamo is shown in one of the illustrations. 

An automatic switch S connects the dynamo to the battery D 
when the voltage of the former is slightly above that of the 
latter and opens when the output of the dynamo drops to zero. 
The knife switch N connects the lamp circuit L to the battery. 

The voltage of the dynamo is fixed at a point slightly above 
the floating voltage of the cells, thus insuring that the battery 
is always fully charged. The difference between this voltage 
and that of the battery on discharge is, however, so small and 
the change from one to the other so gradual that no lamp 
regulator is required. 

Should it ever be found necessary to give the battery a high 
voltage charge, this may be done during a daylight run by means 
of the fixed resistance R, normally short circuited by the switch 
H and also by the clip M on the main lamp switch. When both 
of these switches are open, the voltage of the dynamo is raised 
by an amount determined by the value of the resistance R. 
Whenever lights are required, the closing of the lamp switch 
N short circuits the resistance R, reducing the voltage to normal, 
and eliminating the possibility of excessive voltage at the lamps. 
During five months of continuous operation of a demonstration 
equipment, no occasion for such a high voltage charge has arisen. 


HERVEY STOKER 


The Hervey stoker, which is of the top feed or scatter type, 
has been in use on a Mikado type locomotive on the Baltimore 
& Ohio between Philadelphia and Baltimore, making a total of 
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Application of the Hervey Locomotive Stoker with the Crawford 
Conveyor. 


6,500 miles. The most noticeable feature about it is the dis- 
tributor, which is constructed like a fan. In order to properly 
distribute the coal to all parts of the firebox the blades of the 
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distributor are so deflected as to deliver the fuel first to one side 
and then to the other. This distributor is so arranged in its 
casings that it may be swung out of the way in | case it is neces- 
sary to resort to hand firing. 

The coal may be delivered to the distributor either from above 
or below. The illustration shows an application of the Hervey 
stoker to a Pennsylvania Lines locomotive in connection with 
the Crawford tender feed arrangement. A special type of screw 
conveyor is employed in this case and is shown in the small 
view. A seven horse power steam engine is used to drive both 
the conveyor and the distributor, this being accomplished through 
the use of bevel gears. In this application the screw conveyor 
passes the coal up through the feed passage to the distributor. 
This stoker was invented and patented by D. F. Hervey, Logans- 
port, Indiana. 


CRANE-GRINDER 


It is frequently necessary to do more or less grinding on large 
castings, forgings or plates and it is not an uncommon sight 
to see two or three men holding a piece that is being ground. 
For such cases, a moderate size crane or hoist over a grinder 
has very evident advantages and the Mummert-Dixon Company, 
Hanover, Pa., has designed a machine of this kind. 

This tool is shown in the illustration and has a substantial 
base, at one end of which is mounted a double grinding wheel 
driven by a pulley between the wheels. At the rear of the base 
is a suitable frame consisting of channels properly formed and 


Grinder with One-Ton Crane and Power Hoist. 


braced, to which are secured the brackets carrying the swinging 
arm. The crane arm itself swings on two trunnions and is free 
to move for more than a half circle. The one-ton trolley has 
a free movement in and out on the jib and the hoist is driven 
through the medium of the square shaft seen just over the run- 
way. Connection is made by bevel gears, through the lower 
trunnion to a shaft which carries two pulleys. These are belted 
to the main driving shaft, one belt being straight and the other 
crossed. Between the two pulleys is a clutch operated by a lever 
handle near the wheels. When this lever is thrown in one 
direction it engages the lifting clutch and when thrown in the 
other it engages tke lowering clutch. In the central position 
it is neutral. Provision is also made for operating the hoist by 
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hand, if desired, by means of a crank handle on the end of the 
clutch shaft. 

With this machine, castings or forgings of any weight up to 
one ton may be conveniently handled and properly ground by 
one man. Detachable rests are provided which may be used 
with the grinding wheels when lighter castings are being ground. 
The wheels are protected with substantial steel guards. The 
countershaft runs in self-oiling bearings and is so located that 
all belts are out of the way. 


ELECTRIC RIVETING 


Rivets form a most important part of the structure of loco- 
motives and steel cars and any process that will improve the 
method of using them will be of interest to railroad mechanical 
men. The electric riveting machines which are illustrated here 
are suitable for riveting car and locomotive truck frames, ash 
pans, tool boxes, structural work, etc., and are manufactured 
by the Eveland Engineering & Manufacturing Company, Phil- 
adelphia, Pa. 

Riveting by electric current, by heating and heading the rivets 


Small Portable Electsic Riveter. 


when in place, has been in successful operation in a number of 
factories for several years. A cold rivet is placed in position, 
and by pressing a lever, it is heated by electric current to any de- 
gree required, while by a suitable arrangement of levers pressure 
is exerted either by power or by hand and the head is formed, 
both the heating and heading being done in one operation. The 
Eveland electric riveters are made in various types and sizes, 
from small bench and portable machines to power driven ma- 


Large Type of Portable Electric Riveter. 


chines, and are capable of heating and heading rivets of any ma- 
terial and from 1/16 in. to 2 in. in diameter. 

The machines are capable of developing a temperature in 
excess of 2,000 deg. F., but it is claimed they are absolutely 
safe and that there is no possibility of an electric arc forming, 
nor of any danger from electric shock. The use of this proc- 
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ess eliminates the necessity of having gas, oil, coal or coke 
forges to heat rivets, which makes the riveting easier and it is 
claimed gives better results, as a cold rivet may be handled 
more easily than a hot one and may be placed in position 
without fear that it may become cold and the head chip off. 
A uniform heat is obtained, expansion is uniform and when 
the proper degree of temperature is secured for the rivet it is 
headed, so that the fibers are not injured by overheating, 
stretching, too rapid cooling, etc. It is also claimed that the 
difficulty experienced when rivets are hammered until they are 
cold is entirely eliminated, as there is no necessity of forming 
the head until the rivet is at exactly the right temperature, when 
it is automatically headed. Calking is seldom required in this 
process, because the method produces a gradual heating of the 
rivet which swells and fills the rivet hole uniformly and fully 
when headed, so that inequalities in the plates are filled with 
the hot metal. The manufacturers state, however, that where 
calking is required it may be done more safely and easily if 
the electrically heated rivet is used on account of there being 


Universal Eiectric Riveter. 


no brittleness to the rivet or head because it has not been 
hammered while cold, or nearly so. 

The difficulties of giving a proper heat to the rivet are also 
overcome because the temperature may be completely con- 
trolled. If desired, the machines are arranged so that they 
cannot heat the rivets above 1,300 deg., or if a higher temper- 
ature is needed 1,450 deg. to 1,200 deg. may be given. The 
machines are made with a series of heats known as variable 
speeds, so that by moving a small hand switch from one point 
to another a greater or less degree of temperature may be in- 
stantly secured; on one heat or speed they will rivet a small 
rivet, while on the next speed a larger rivet may be used, 
each speed having a maximum size of rivet which it will handle 
properly. Another point upon which stress is laid is that the 
rivets do not become chilled by being brought into contact 
with the cold plates while cooling. 

There is no necessity to anneal cold made rivets, as they are 
heated and headed in the same manner as hot made rivets. 
Rivet makers urge users never to leave rivets in the fire during the 
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dinner hour or for any long period, but the electric riveting 
machine may be used up to the last minute and started again 
instantly when the dinner hour is over, as each rivet is heated 
separately. 

No air compressor is needed with these riveters, and it is 
stated that a fair average cost per 1,000 rivets for ordinary work, 
the cost of electric current being taken at 10 cents per k. w. hour, 
is from 8 cents to 10 cents per 1,000 for 5/16-in. rivets; 12 cents 
to 14 cents for 34-in. rivets; 20 cents to 25 cents for %4-in. and 
54-in. rivets, and larger sizes in proportion. It is also claimed 
that a man and a boy will do at least four times as many rivets 
per day as a man, a helper and a forge boy will do with the 
older process; if the work is such that it can be done on 
bench machines one man can do it alone. The cheapest type 


Base Type of Electric Riveter. 


of labor can be used as there is no particular skill required. 

Among the various types of these machines is a small bench 
machine for rivets up to 14 in. in diameter; a base machine for 
larger and heavier work and rivets up to % in. diameter; and a 
universal machine which will rivet at any angle and will cover 
a large range of sizes and shapes. The portable machines are 
used for boilers, etc., and are applicable to a large range of 
rivet diameters. The power-driven riveters are automatic in 
operation, being made with a motor driven, special, variable 
speed attachment by means of which the operator may regulate 
the pressure as well as the speed of operation, rapidity of 
heating, etc., b. pressing a button. The machines may also be 
adapted for “empering and hardening and for heating metal for 
bending, etc. 


RAILWAY AccIpDENT IN MaceponrA.—On May 23 a collision 
occurred at a junction of the railway between Poroi and And- 
jista as the result of which two engines were completely ruined. 
The accident is said to have been due to an error either of the 
Bulgarian military station master at Poroi or the station master 
at Andjista, and it is reported that the one who was held to be 
responsible has been shot by order of Colonel Ivanoff, the 
inspector of Bulgarian railways. 
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INDIRECT LIGHTING ON NEW HAVEN 
TRAINS > a 


Indirect electric illumination was made a feature of the two 
new Pullman trains recently put in service between New York 
City and Boston, on the New York, New Haven & Hartford. 
This type of illumination has previously been used in a few 
of the more modern private cars, but never before in a solid 
train. The “Alexalite” type of indirect lighting units was 
chosen. The exterior bowl of the fixtures is adaptable to any 
artistic design. The design of the three distinctive car lighting 
fixtures installed in the New Haven trains was a Colonial or an 
Adam-Colonial type, and the cars were built to harmonize with 
the fixtures, whereas the fixtures are usually fitted to the car. 
Features of the decoration are the fan shaped windows, the 
spindle legged chairs in the dining room, the harmonious de- 


Alexalite Indirect Lighting Units. 


sign of the ventilator windows and the delicate inlaid pattern in 
the woodwork. The floor is covered with a heavy Brussels 
carpet instead of the conventional green. 

Three different exterior designs are carried out in the fix- 
tures for the observation, dining and chair cars. The casing 
is of wrought brass cast in one piece, and the entire fixture 
is made solid and rigid. The diffuser basin is made of steel, 
coated with a durable, white porcelain enamel. The fixtures 
are hung so that the diffusing bowl is about 12 in. below the 
monitor ceiling, being spaced 6.5 ft. apart on centers and in- 
stalled in a single row. No side lighting is required. 

The fixtures in the observation car are equipped with three 
0-watt tungsten lamps, suspended vertically above a white por- 
celain reflecting bowl. The other fixtures are “Monelux” and 
contain one 100-watt lamp. The illumination is equivalent to 
more than 4 ft. candles on a plane 6 in. above the arm of the 
chairs. The lighting fixtures used in this installation were sup- 
plied by the Central Electric Company, Chicago. 


GREASE PLUG 


Trouble is very commonly experienced by the grease plugs 
used in side rods being lost when the locomotive is in motion; 
lock nuts easily slack off due to the motion of the rods and the 
plugs then work out and drop off. The device shown in the 
illustration is intended to prevent this. It consists of a T-shaped 
piece of metal, the ends of the lower arms of which are ball 
shaped to fit into -notches in the bushing of the plug or the top of 
the side rod. This T is held down by a spring in the body of the 
plug and when the ends of the lower arm drop into the notches 
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Grease Plugs Fitted with Locking Device. 


the tension of the spring holds the plug firmly in place. The 
main arm of the T passes through a hole in the top of the plug 
and acts as an indicator of the amount of grease in the cup. 

The device-is in use on a Pennsylvania Lines consolidation type 
locomotive, and the one on the right in the illustration shows an 
application to the Pennsylvania standard grease plug. It may 
be applied to any plug now in. use and is patented by D. F. 
Hervey, Logansport, Ind. 


SHARPENING CURVED TOOTH FILES 


Alexis Vernas, of Switzerland, invented the milled, curved 
tooth file in 1900, and was awarded the Elliott Cresson gold 
medal by the Franklin Institute of Philadelphia for his inven- 
tion. This type of file has shown itself to be a decided improve- 
ment over the usual type, arid it is stated that it will remove 
from three to five times as much metal, when compared with 
an ordinary bastard file. 

In manufacturing these files, the teeth are cut one at a time 
on a milling machine; it takes about 25 minutes to mill the teeth 
on one 12 in. Vixen file, while an ordinary bastard file requires 
less than a minute for making the teeth. In as much as each 
tooth is sparately milled, it is possible to sharpen the curved 
tooth file in the same manner that a milling cutter is sharpened 
and a machine has been developed for this purpose. 

This machine employs a fine grinding wheel, held in a 
frame pivoted at the proper point to give the wheel the correct 
arc for grinding the teeth. The moving of the wheel across the 
file is performed by hand, as is also the change in the position 
of the file for grinding the different teeth. The operation is so 
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simple, however, that boys or even girls can run the sharpenes 
satisfactorily. 

It is stated that one of these files can be sharpened from 
four to six times, and in each case the file is equal to a new 


Machine for Regrinding the Teeth of a Curved Tooth File. 


one. The machine was developed by the Vixen Tool Company, 
Philadelphia, Pa., who manufacture the Vixen file. 


DOUBLE JOURNAL BEARING BORING 
MACHINE 


The ordinary boring machines for journal bearings of the 
average size are too light for efficient work on the large size 
bearings which are now coming into more general use. Recog- 


Boring Machine for Journal Bearings up to 8 in. x 15 in. 


nizing the probable future demand for a more powerful machine, 
the Niles-Bement-Pond Company, Bement Works, Philadelphia, 
Pa., has perfected a double boring machine which has a capacity 
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for journal bearings up to 8 in. x 15 in. in size. In this machine 
the journals are clamped in position by a pneumatic cylinder 
which is so designed as to allow for a slight difference in the 
size of the journals on either side, and provides for very con- 
venient and rapid removal and application of the work in the 
machine. 

The saddle is provided with hand adjustment, automatic feed 
and a quick return by power. The change from power feed to 
rapid traverse in the reverse direction is made by one lever. 
A set of chucks for standard M. C. B. journal bearings is pro- 
vided with the machine, but special size chucks can be used if 
desired. The boring mandrels are 33% in. in diameter and are 
separate from the spindle. Other sizes of mandrels may be 
substituted if required. The machine can be driven either by 
a direct connected motor or by a belt through a three-step cone 
pulley. Its construction is heavy throughout and the gearing 
is unusually large and powerful. 


— —— 


EQUALIZED SWING-MOTION TENDER 
TRUCK 


A locomotive tender truck that has already proved itself to 
be satisfactory in service when used on high speed locomotives, 
has recently been perfected by the Commonwealth Steel Com- 
pany, St. Louis, Mo. It is provided with a swing-motion bolster 
carried on three-point hangers which are so designed as to 
support the tender in a stable manner without responding lat- 
erally to slight track imperfections, such as low joints, etc. 
The truck frame, in many respects, follows the design which 
has been previously used by this company for four wheel pas- 
senger car trucks and combines the cross transoms and the 
wheel pieces in one steel casting. It is claimed that with the 
three-point hanger for the bolster, the impact between the wheel 


Equalized Tender Truck with Swing-Motion Bolster. 


flange and the rail when entering a curve at high speed is 
greatly reduced, this due to the fact that the cistern is lifted 
by the side swing of the bolster and thus tends to throw the 
whole truck away from the rail. This truck is equalized in 
practically the same manner as a passenger car truck, the wheel 
pieces being supported on the equalizers by large single coil 
springs placed as close as possible to the boxes. It will be 


noted that the springs supporting the bolsters are set well in- 


toward the center, thus tending to keep all weight well inside the 
gage limit and defeating any tendency to lift the wheels from 
the rail. 


FLoop DAMAGE IN NATAL.—It is estimated that the total cost 
of repairing the damage done to the railways in the province 
of Natal by the recent floods, and of effecting certain improve- 
ments with a view to reducing the possibility of similar damage 
occurring in future, would be $276,250, all of which will prob- 
ably be charged to capital account. 
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DROP TEST OF VANADIUM CAST STEEL 
FRAME 


The photograph of the vanadium cast steel locomotive frame 
bent cold into the form of a semi-circle under a drop, without 
a sign of fracture, graphically illustrates the remarkable strength 
and toughness of the material. It is a rear frame made by the 
Union Steel Casting Company, Pittsburgh, Pa., for a Pacific type 
locomotive for the Southern Railway and was subjected to the 
following treatment in the cold: The frame was first laid on 
supports 6 ft. apart and subjected to the following blows from 
a drop-ball weighing 1,400 lbs., without breaking: 


1 blow at 8 fet. 
3 blows at 161 ft. 
3 blows at 16 ft. 
1 blow at15 ft. 
3 blowsat 18 ft. 


A heavier ball weighing 4,765 lbs. was 
following blows given: 
5 blows at 14% ft. 


1 blow atl4 ft. 
1 blow at13 ft. 


Then the frame was stood on end and subjected to three more 
blows with the 4,765-Ib. ball falling from heights of 6, 9 and 12 


then substituted and the 


SAB 


Vanadium Cast Steel Locomotive Frame After Drop Test. 


At the end of the test, there was not the least 
sign of a crack or fracture of any kind in the frame. 

Physical tests and chemical analysis showed the material to 
have the following properties and composition: 


PHYSICAL PROPERTIES 
Elastic dimit Abs. PERU. Mosca Aa io A 47,500 
Tensile: strength; 108; DEE DOA mis ere re ANA 80,000 
AT IIA AA A O 24 per cent. 
Reduction: Of AEB ¿scared ai AAA AAA OAS 39 per cent. 
CHEMICAL COMPOSITION 
Carbo 1200 ams .26 per cent Vanadium. <+..0.....¿ .203 per cent 
Manganese: ¿2 i4.mm..s OLO per cent Phosphorus ss rau aris .035 per cent 
ET AA ¿26 percent Sulphur se neesam 028 per cent 


ELEVATED RAILROAD FOR CALIFORNIA. —An elevated railroad is 
being built in California at the Oakland terminal of the South- 
ern Pacific—the only elevated railroad west of Chicago. The 
elevated line will be a double track structure with ballasted 
floor, 12 blocks (3,844 ft.) long, and will accommodate the 
suburban electric passenger trains. 


The Governor of Massachusetts has vetoed the bill passed by 
the legislature, permitting the New York, New Haven & Hart- 
ford to acquite all the electric railways in that state west of 
Worcester. 


The anti-noisc campaign in Chicago is receiving the co-oper- 
ation of the railways, several of which have promised their as- 
sistance by eliminating some of the whistling of locomotives and 
the ringing of bells, which the city council committee deems 
unnecessary. 


A press despatch from Seward, Alaska, says that the rolling 
stock and rights of the Alaska Northern have been turned over 
to a committee of business men to be operated for the benefit 
of the community. This action was taken by Chief Engineer 
Swanitz, because of a demand by the United States for pay- 
ment of $67,000 mileage tax. 


The shops of the Denver & Rio Grande at Salt Lake City 
were mostly destroyed by fire on the night of June 18; estimated 
loss $200,000. The paint shop, blacksmith shop, planing mill, 
engine room and wheel shop were destroyed, together with 25 
freight cars, 6 passenger cars and 3 cabooses. Officers of the 
road announce that the shops will be replaced by much larger 
ones, but the exact location has not yet been announced. 


The monorail line, extending from Bartow station on the 
New York, New Haven € Hartford, New York City, to Belden's 
Point, about two miles, has been abandoned. The company 
operating it, which is controlled by the Interborough Rapid 
Transit Company, has been reorganized and a standard gage 
surface electric railroad will be put in operation over this route. 
The monorail was operated for passenger business for a con- 
siderable time, but it has not given satisfaction. 


THE NEW HAVEN'S ACCIDENT RECORD 


The New York, New Haven & Hartford, because of what it 
characterizes as the many erroneous statements and false re- 
ports placed before the public in the Brandeis campaign, which 
has been almost continuous now for six years, and which finds 
its opportunity in accidents as well as labor and political agita- 
tion, has issued an abstract of its record of passenger train acci- 
dents for ten years from June 30, 1903, to June 15, 1913. In 
that time the company ran 5,078,750 trains a distance aggregating 
158,531,541 miles, and in these trains carried 755,678,338 pas- 
sengers paying fare. In these ten years there were 6 accidents 
to trains in which persons traveling on them were killed, and 
the number of passengers killed was 29. 

In six of these ten years not a single passenger was killed in 
a train accident. To correct the many erroneous statements 
that have appeared in print, the figures by years are here given: 


Train 
accidents Passengers 
in which killed 
Passengers passengers in train 

Years. carricd. were killed. accidents. 
1903 (Last six months)............ 34,090,448 0 0 
A sect Sotelo E E Gude abate Siete 63,234,687 0 0 
O a eh EE ae eae 66,507,138 0 0 
E eee 72,521,069 0 0 
A A ae bas 75,353,778 0 0 
DION a Ad tas 74,382,023 ] 1 
A th Satie awk Aaa ah ae sae Saya ase 79,849,297 0 0 
VOTO. aca wee as ie Be Sa ests 83,860,031 0 0 
FOTI a a da 83,768,348 2 12 
ED E A T 85,350,409 2 10 
1913 (to June VS ccoo o a 36,661,110 1 6 
Totales a ee ee 755,678,338 6 29 


The statement continues: “In the five accidents preceding 1913 
no coroner's verdict or investigation by state or national author- 
ities found any defect in the construction of roadbed, the condi- 
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tion of motive power, or equipment, or in condition or operation 
of signals. It is because of this record for safety and because 
of the superior roadbed and equipment that the public is shocked 
over every accident, of any character, from any cause, that takes 
place on this road.” 


——_ 


ENGINEERS WANTED FOR VALUATION WORK 


The United States Civil Service Commission, Washington, has 
issued its announcements of examinations to be held for filling 
positions in the Interstate Commerce Commission under the act 
providing for the valuation of the property of railroads. The 
examinations wili be held July 23, at the usual places in different 
parts of the courtry, and the places to be filled are as follows: 


Senior structural 
Senior mechanical 
Senior railway 

Senior electrical 


draftsman 
l enginecr 
signal 


EE EET Salary $1,800 to $4,000 
1,800 () 4,800 
1,806 to 4,200 


Cr ee o’ 


ENngineceT .....oooo.... 
send : engineer 
Senior inspector of car equipment.......... 


Senior civil engineer oo... 0. cee cee we eens 1,800 to 4,800 
Senior inspector of motive power...... ... 1,800 to 3,600 
Senior architect ct Bathe oh ew dw eke Oh ees 1.800 to 4,2800 
Arehitect susene A sho a iao oe 1.080 to 1,500 
Inspector of motive powef......ooooonoo.oo.. 1,200 to 1,500 
Civil engineer rr a iras 720 to 1,500 
Ins>ector of car equipMenti.....oo.o.ooooooo.. 1,200 to 1,500 
Electrical engineer ........ooooooo mom eee eee 1,080 to 1,500 
Railway signal engineeT......ooooooo ooo...» 1,080 to 1,500 
Mechanical engineer oo. cece ee ee eee ee mo. 1,080 to 1.500 
Structural engineer co... ccc eee ee ee wees 1,080 to 1,500 


In the case of positions for which the salaries are $1.800 or 
more the applicants are not required to assemble at any place 
for examination, but are rated according to the documentary evi- 
dence presented. 

Persons desiring to enter an examination should at once apply 
for blank form 2039 to the United States Civil Service Commis- 
sion at Washington, D. C.; or to the secretary of the Board of 
Examiners, at Boston. Philadelphia, Atlanta, Cincinnati, Chicago. 
St. Paul, Seattle, San Francisco, New York, New Orleans, Hono- 
lulu, St. Louis, or to the chairman of the Porto Rican Civil Serv- 
ice Commission, San Juan. 


RAILWAY TERMINAL DISCUSSION IN CHICAGO 


New plans for the solution of the terminal problem in Chi- 
cago continue to be presented to the committee on terminals of 
the city council. The latest is that of William Drummond, of 
the architectural firm of Guenzel € Drummond, who suggests 
a main trunk line at Englewood to be used by all through traffic 
entering from the south, and a three-sided loop with connections 
to handle the trathe from the west and north. 

Following the Pennsylvania's recent ultimatum to the effect 
that unless the road's plan for a west side terminal is approved 
the present inadequate facilities will be continued indefinitely. 
the council committee has held several meetings at which the 
various plans were discussed by interested parties. Architect 
A. J. Graham presented arguments for the Pennsylvania plan. 
and F. O. Butler. of the J. W. Butler Paper Company—whose 
opinion is probably representative of that of the business men 
in localities embraced in the various plans—supported Mr. Gra- 
ham's contentions. 

On Saturday, June 14, Jarvis Hunt, sponsor of one of the 
plans, gave the committee of councilmen a long address. 

The Chicago Association of Commerce, on June 11. addressed 
an open letter to the mayor, the city council and the citizens 
of Chicago urging delay in passing the proposed smoke abate- 
ment and electrification ordinance which would demand electri- 
fication of all railroad terminals by June. 1915, and which has 
received the recommendation of the council committee on ter- 
minals. The association denies vigorously the accusation that it 
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has attempted to thwart electrification or smoke abatement in 
the city, and says that its report, which has been in course of 
preparation for three years, will be ready in 1914, and will 
come nearer the desired solution of the problem than any hap- 
hazard action which may be taken by the council without a 
comprehensive investigation. 

At a recent meeting of the Council Committee, Robert C. Sat- 
tley, valuation engineer for the Rock Island Lines, presented 
a scheme for a urion station to include all the railways entering 
the city, even the Illinois Central, and to be located west of 
the river at a distance from the loop district not much greater 
than the new North Western terminal. Mr. Sattley's plan is 
the one that was originally presented in 1901 before the Western 
Society of Engineers and published in proceedings of that organ- 
ization, but with revisions to bring it up to date. 


SUBSTITUTE FOR THE CAR REPAIRER’S BLUE FLAG 


The Railway Commissioners of Canada, following an investi- 
gation of certain complaints, have recommended to the railways 
of the Dominion that a metal or wooden disc be used as a signal 
for the protection of cars which are being repaired instead of the 
flag, “which is subject to the caprices of the wind.” The com- 
missioners recommend the use of a disc the shape of a semaphore 
arm to be hung on the ladder at the end of a car and so fixed as 
to project 18 in. beyond the side of the car. In this position it 
would be visible the length of an ordinary train. The horizontal 
arm would be fastened to a vertical board fitted with hooks by 
which it could be supported on the rounds of the ladder. At 
night a blue lantern could be hung from the projecting arm. 
The railways are requested to send to the commission their 
views on this suggestion. 


THE VIEWS OF PRESIDENT REA ON THE SITUATION 


I can take no gloomy view of this great country and its pos- 
sibilities, notwithstanding the present unfavorable outlook. J 
have unbounded confidence in the business men of this coun- 
try that nothing approaching confiscation or unfair dealing to 
lower the standards of service will ultimately be permitted, 
provided the railroads themselves will put their cases in the 
hands of the business public and clearly emphasize their needs; 
it is for that purpose that we are in conference with you. 

So far as the Pennsylvania Railroad itself is concerned, and 
stripping it of all obligations connected with the lines in its 
system which act as feeders, it perhaps cannot be said that at 
present it absolutely needs an increase in transportation rates 
for the ordinary maintenance of its property, the payment of 
lts present fixed charges on the outstanding capital, or to 
maintain the present rate of dividend. 

This is the result of the conservative management I have 
already alluded to, which has conserved its capital account and 
applied all above a fair dividend to the betterment of the prop- 
erty; but the company itself cannot ignore the other companies 
in its system upon which it relies to be fed with traffic, and 
upon their investment and its own, as above stated, it received 
the low return of 4.83 per cent. in 1912. 

One railroad, as you know, cannot be favored in this wise 
and the others excluded. If the position of the Pennsylvania 
system, as above stated, leaves it in need of the moderate ad- 
vance in freight rates now requested, it is clear that such an 
advance is urgently needed on sound business reasons, by all 
other railroad companies. not to pay for inefficient management 
or undue capitalization of the past, but after exercising the best 
ability and foresight that.can be obtained in the administration 
of the property the railroads are not receiving just compensa- 
tion under present rates. 

Unless this reasonable treatment 1s accorded to the railroad 
companies and a fair return can be earned upon the money in- 
vested in railroad facilities, the railroads will come to a stand- 

still because capital cannot be exacted from the public unless 
It is suitably rewarded. Therefore. is it not time for business 
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men of your experience to take a hand and see that only fair- 
minded and impartial men are sent to legislatures and regu- 
lative bodies who will co-operate with these governmental 
agencies of transportation—for that is what they have become 
in fact, although privately owned—to the end that continued 
good service and facilities may be assured, necessary improve- 
ments made, protection secured for the capital already invested, 
and the new capital raised on a basis that shall yield a fair re- 
turn to the owners of the properties. 

And, furthermore, can you not also do something to guard 
against the unwise acts of organized labor when directed to 
securing what might be termed coercive and class legislation 
as illustrated in the extra crew laws? Railroads, like other 
corporations, are now generally prohibited from contributing 


‘to political parties, and rightfully, but without apologizing for 


what existed in the past, I do believe that such contributions 
were made oftener for the purpose of preventing unjust legis- 
lation than to influence legislation favorable to the railroad 
companies. l . 

What, however, is the difference in morals between railroads 
currying favor with political parties through contributions to 
the party purse, and so-called labor committees sitting in al- 
most every capital and in many cases, as we are informed, 
promising votes in return for such unnecessary legislation as 
the extra crew laws? I say there is no difference, and such 
action should also be prohibited, and you business men can do 
much in this direction, if you believe the railroad position just 
and will make your power effective. . 

Such action will also be in the most enlightened interest of 
the employees, and encourage those who intrust their capital 
to us. We must all work and advance together on a mutually 
fair basis if we desire our country to progress.—From an ad- 
dress before the Shippers of Boston, June 12, 1913. 


MEETINGS AND CONVENTIONS 


-Imerican Railway Tool Foremen’s Association.—The fourth 
annual convention will be held at the Hotel Sherman, Chicago, 
July 22, 23 and 24, All foremen in charge of the tool depart- 
ments of machine and electric railway shops are eligible and all 
railway foremen are invited to the convention whether mem- 
bers or not. There will be elaborate exhibitions of tools and 
machinery in the exhibition hall adjoining the convention room, 
in charge of A. H. Ackerman. 

It is expected that there will be a number of the higher rail- 
way officers present as speakers, and the program is as follows: 
1. Reclaiming of Scrap Tool Steel; J. J. Sheehan, chairman. 
2. Making of Thread Cutting Dies; A. W. Meitz, chairman. 
3. Making of Forging Machine Dies; B. Hendrickson, chair- 
man. 4. The Electric Furnace for Tempering Tool Steel; 
Method of Operation, Cost of Maintenance and Results Ob- 
tained; C. A. Schaffer, chairman. 5. Superheater Tools and 
Their Care; H. Otto, chairman. 6. The Form of Thread and 
Degree of Taper for Boiler Studs and Plugs; A. M. Roberts, 
chairman. 

New England Railroad Club—The paper presented at the 
April meeting was on “Modern Air Brake Equipment as Applied 
to Steam Roads,” by Charles U. Joy, general air brake inspector, 
New York, New Haven & Hartford. It briefly described the air 
brake equipment that was in use a few years ago, discussed the 
changes in conditions that made improvements necessary and 
briefly covered the essential points of the present equipment. 
The paper made no mention of the electro-pneumatic brake and 
but briefly touched on the subject of clasp brake. The discus- 
sion was active and very largely in the nature of additional in- 
formation on the successful performance of the modern equip- 
ment. Mr. Joy stated that there had been a very large reduc- 
tion in the number of slid-flat wheels since the application of the 
P C brake to passenger cars. On the New Haven system from 
December, 1911, to February, 1912, there were but 77 pairs of 
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slid-flat wheels removed and over 50 per cent. of these were re- 
moved from cars using 70 lbs. pressure. The records show that 
during that period there was on an average of one pair of slid- 
flat wheels removed for 326,530 passenger car miles. 


International Engineering Congress, 1915.—In connection with 
the Panama-Pacific International Exposition which will be held 
in San Francisco in 1915, there will be an International Engineer- 
ing Congress, in which engineers throughout the world will be 
invited to participate. The congress is to be conducted under 
the auspices of the following five national engineering societies: 
American Society of Civil Engineers, American Institute of Min- 
ing Engineers, The American Society of Mechanical Engineers, 
American Institute of Electrical Engineers, and The Society of 
Naval Architects and Marine Engineers. These societies, acting 
in co-operation, have appointed a permanent committee of man- 
agement, consisting of the presidents and secretaries of each of 
these societies, and eighteen members resident in San Francisco. 


International Railway General Foremen's Assoctation—In- 
dications are that the ninth annual convention, which will be 
held in Chicago, July 15-18, will be the most successful in the 
history of the organization. Greater interest is being manifested 
this year than at any previous time, applications are coming in 
in a very gratifying manner, and from roads not previously 
represented. This is due largely to the hearty co-operation 
of the superintendents of motive power, who are encouraging 
their general foremen to become members of the association. 
A number of application blanks were sent to the superintendents 
of motive power of every important road in the United States 
and Canada, who have placed them in the hands of the fore- 
men, and in several cases repeat orders have been received. 

The following is the program for the convention: July 15, 
10 a. m., opening prayer by Rev. E. C. Armstrong, Chicago; 
address of welcome, Hon. Carter H. Harrison, mayor of Chi- 
cago; response, W. W. Scott; address, President F. C. Pickard; 
report of secretary-treasurer. 

July 16, 9:30 a. m., Maintenance of Superheater Locomotives, 
R. C. Linck, chairman; address, R. Quayle, superintendent mo- 
tive power and machinery, Chicago & North Western; election 
of officers. 

July 17, 9:30 a. m., Engine House Efficiency, W. Smith, chair- 
man; address; Shop Schedules, L. A. North, chairman. 

July 18, 9:30 a. m., Driving Box Work, Geo. H. Logan, chair- 
man; address; The Apprentice Question, F. W. Thomas. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical assoctations. 
Arr Brake Association.—F. M. Nellis, 53 State St., Boston, Mass. 
AMERICAN RaiLwaY Master Mecuantcs’ Assoc.—J. W. Taylor, Old Colony 
building, Chicago. 

AMERICAN RaiLwaY Toot ForeMEN’s AssociaTION.—A. R. Davis, Central of 
Georgia, Macon, Ga. Convention, July 22-24, 1913, Chicago, Ill. 
AMERICAN SOCIETY FOR TESTING MaTERIALS.—Prof, E. Marburg, University 

of Pennsylvania, Philadelphia, Pa. 


AMERICAN SocieETY OF MECHANICAL ENGINEERS.-—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies’ Building, New York Railroad session, Thursday 


morning, December 5. 

Car FOREMEN'S ASSOCIATION OF CHICAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL RaiLwaY FueL Associarion.—C. G. Hall, 922 McCormick 
building, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S AÁssociaTION.— William Hall, 
829 W. Broadway, Winona, Minn. Convention, July 15-18, 1913, 
Chicago, Ill. 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ AssocraTION.—A. L. Wood- 


worth, Lima, Ohio. Convention, August 18, 1913. Richmond, Va. 


Master Borter Makers’ Assoctation.—Harry D. Vought, 95 Liberty St., 
New York. 

Master Car Buritpers’ Assocration.—J. W. Taylor, Old Colony building, 
Chicago. 

MASTER CAR AND Locomotive PAINTERS’ Assoc, or U. S. AND CANADA.—A 

Dane, B. & M., Reading, Mass. Convention, Sept. 9-12, 1913, 

RAILWAY STOREKEEPERS’ ÁASSOCIATION.—J. P. Murphy, Box C, Collinwood, 
Fast Buffalo, N. Y. Convention, August 12-15, 1913, Hotel Sherman, 
Ottawa, Can. 
Ohio. 

TRAVELING ENGINEERS’ Assoc1aT1I0n.—W. O. Thompson, N. Y, C. & H. R, 
Chicago, Ill. 
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It is our desire to make these columns cover as complete; 
as possible all the changes that take place in the mechavicai 
departments of the railways of this country, and we shall grea:.; 
appreciate any assistance that our readers may give us in hcp- 
ing to bring this about. 


GENERAL 


M. K. Barnum has been appointed general mechanical in- 
spector of the Baltimore € Ohio, with headquarters at Baiti- 
more, Md. 


Epwin G. CHENOWETH has been appointed mechanical engineer 
in charge of car design of the Rock Island Lines, with head- 
quarters at Chicago. Mr. Chenoweth was born December ls 
1873, at Union City, Ind 
He was graduated from 
Purdue University m 
1895, and entered th: 
service of the Erie as 4 
special apprentice, ser 
ing later as a machinist 
During this time he 
took a post graduate 
course at Purdue Uni- 
versity and later was 
air brake instructor and 
foreman of the ar 
brake department of the 
Erie at Huntington. Ind. 
In 1901 he went to 
the Pennsylvania 4 
draftsman and later 
held similar positions 
with the Pere Mar- 
quette, Lake Shore & 

Edwin G. Chenoweth. Michigan Southern and 

the Philadelphia & Read- 

ing. He returned to the Erie in 1906 as mechanical engineer. 

with office at Meadville, Pa., and was appointed assistant super- 

intendent of the car department of the Rock Island Lines in 

July, 1912, which position he held at the time of his recent 
appointment. 


GEORGE S. Goopwin has been appointed mechanical engineer of 
the Rock Island Lines, in charge of locomotive design, with 
headquarters at Chicago. Mr. Goodwin was born November 
29, 1876, at Corinth, Me., and was graduated from Cornell Uni- 
versity in mechanical engineering in 1899, having spent his sum- 
mers in railway shop work and specialized in railway engineer- 
ing during the final year. In June, 1899, he entered the service 
of the Chicago. Milwaukee & St. Paul, as a special apprentice 
at West Milwaukee, Wis., and was later engaged in special test 
work, etc. He had charge of the company’s dynamometer cal 
while engaged in test work, both on the Chicago, Milwaukee 4 
St. Paul and other roads. In May, 1904, he entered the mechan- 
ical engineer's office of the Great Northern, at St. Paul, Minn. 
where he was engaged in work connected with the standardiza- 
tion of locomotive and car details, and also the design of neW 
equipment. In January, 1°06, he was appointed chief drafts- 
man of the Chicago, Rock Island & Pacific, at Chicago, and 
was appointed assistant mechanical engineer at Silvis, Ill, 12 
May, 1910, which position he held at the time of his recent 
appointment as mechanical engineer. 


F. T. Hyxbmax has been appointed superintendent of motive 
power and cars of the Wheeling & Lake Erie, with headquarters 
at Cleveland, Ohio. 

G. W. Liure has been appointed assistant mechanical en- 
gineer of the Rock Island Lines at Silvis, Ill., succeeding G. $. 
Goodwin, promoted. 
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D. A. MacMiLLaN has been appointed assistant general air 
brake inspector of the Northern Pacific, with headquarters at 
St. Paul, Minn., succeeding J. M. Boyd, promoted. 


WiLLiam M. MiTcHELL has been appointed fuel supervisor of 
the Chicago Great Western, with office at Chicago. 


GEorGE S. McKee has been appointed superintendent of mo- 
tive power of the San Antonio & Aransas Pass, with head- 
quarters at San Antonio, Texas. 


GEORGE THOMPSON, superintendent of motive power of the 
Denver, North Western & Pacific, with headquarters at Denver, 
Colo., remains in the same position with that road’s successor, 
the Denver & Salt Lake. 


Joun H. TINKER, acting superintendent of motive power of 
the Chicago € Eastern Illinois, at Danville, Ill, has been ap- 
pointed superintendent of motive power and machinery, with 
headquarters at Danville. 
He was born in August, 
1864, at Altoona, Pa., and 
received a high school ed- 
ucation at Altoona and 
began railway work in 
July, 1881, as machin- 
ist apprentice with the 
Pennsylvania Railroad. 
He was made vise shop 
foreman of the Mead- 
ows shops in June, 1856, 
and in December of the 
following year was ap- 
pointed roundhouse 
foreman at Jersey City, 
NN. Jj. He again re- 
turned to the Mead- 
ows shops in December, 
1898, as erecting shop 
foreman, and in Janu- 
ary, 1900, was promoted 
to master mechanic at 
South Amboy, N. J. He resigned the latter position in Novem- 
ber, 1902, to go to the Baltimore & Ohio as master mechanic of 
the Chicago division, leaving in November, 1903, to become 
connected with the Model Gas Engine Works as machine fore- 
man. In May, 1504, Mr. Tinker went to the Illinois Central as 
general foreman at Mounds, Ill., and in May, 1906, left that 
road to accept the position of assistant master mechanic of the 
Louisville & Nashville at South Louisville, Ky. Four months 
later he returned to the Illinois Central as master mechanic 
at Danville, UL, and on February 1 of this year he was ap- 
pointed acting superintendent of motive power. He now be- 
comes superintendent of motive power and machinery, as above 
noted. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


G. O. HucKkett, road foreman of engines of the Chicago, 
Burlington & Quincy at Wymore, Neb., has been appointed 
master mechanic of the Sterling division of that road, with head- 
quarters at Sterling, Colo., succeeding H. M. Barr, resigned. 


John H. Tinker. 


CAR DEPARTMENT 


JOSEPH ACKER, general car foreman of the Rock Island Lines 
at Horton, Kan., has been appointed superintendent of the car 
department of the Chicago Terminal division, with headquar- 
ters at Blue Island, III. 


P. H. Coscrave has been appointed general car foreman of 
the Oregon Short Line, with headquarters at Salt Lake City, 
Utah. 
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G. A. Hutt, chief clerk to the mechanical engineer of the Rock 
Island Lines, has been appointed assistant superintendent of the 
car department of the Chicago Terminal division, with hcad- 
quarters at Blue Island, Il. 


F. H. Hanson, whose appointment as assistant master car 
builder of the Lake Shore division of the Lake Shore € Mich- 
igan Southern was announced in the June issue of the Railway 
slge Gasette, Mechani- 
cal Edition, commenced 
railway work with the 
Lake Shore & Michi- 
gan Southern in Aug- 
ust, 1891, as a transfer 
man at Elkhart, Ind., 
becoming a fireman in 
October, 1892. In Sep- 
tember, 1893, he was 
made baggageman at 
Elkhart, and in Decem- 
ber, 1894, was appointed 
car inspector at that 
point, remaining in that 
position until March. 
1903, when he was ap- 
pointed night foreman, 
becoming general fore- 
man at Elkhart in De- 
cember, 1904. In Sep- 
tember, 1908, he was ap- 
pointed division general 
toreman at Collinwood, Ohio, remaining in that position until 
January, 1912, when he was appointed supervisor of material at 
Cleveland, Ohio, the position he held at the time of his recent 
appointment as assistant master car builder of the Lake Shore 
division. 


F. H. 


Hanson. 


SHOP AND ENGINE HOUSE 


J. W. Acker has been appointed a gang foreman in the Cedar 
Rapids roundhouse of the Rock Island Lines, 
J; Li Braley. 

Mitton E. Amey, assistant night roundhouse foreman of the 
Chicago € North Western at East Clinton, Ill, has been ap- 


pointed night roundhouse foreman at that point, succeeding M. J. 
DeLacey, promoted. 


succeeding 


J. C. BoNESTEEL, roundhouse foreman of the St. Louis & San 
Francisco at Cherokee, Kan., has been transferred in the same 
capacity to Fort Scott, Kan. 


J. A. Carney, superintendent of shops of the Chicago, Bur- 
lington & Quincy at West Burlington, lowa, has been appointed 
superintendent of shops of that road at Aurora, Ill., succeeding 
A. Forsyth, deceased. Mr. Carney was educated at the Massa- 
chusetts Institute of Technology and his entire railway service 
has been with the Chicago, Burlington & Quincy. He com- 
menced work in October, 1891, as laboratory assistant, and from 
December, 1894, to April, 1897, was engineer of tests. For four 
years he was master mechanic of the St. Louis division and in 
April, 1901, was appointed superintendent of the West Burlirg- 
ton shops, the position he held at the time of his 
appointment. 


recent 


Martin J. DeLacey, night roundhouse foreman of the Chi- 
cago & North Western, at East Clinton, HL, has been appointed 
assistant day roundhouse foreman at that point, succeeding M. 
E. Sargent, promoted. 

C. A. Henry, erecting shop foreman of the Chicago, Burling- 
ton & Quincy, at Aurora, UL, has been appointed superintendent 
of shops at West Burlington, Iowa, succeeding J. A. Carney. 

J. R. Morton has been appointed locomotive foreman of the 
Grand Trunk Pacitic at Melville, Sask., succeeding A. MeTavish, 
transferred. 
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A. McTavisH has been appointed locomotive foreman of the 
Grand Trunk Pacific at McBride, B. C., with temporary head- 
quarters at Tete Jaune, B. C. 


A. J. RoBerTs has been appointed locomotive foreman of the 
Grand Trunk Pacific at Redditt, Ont., succeeding J. R. Morton, 
transferred. 


MERTON E. SARGENT, assistant day roundhouse foreman of the 
Chicago € North Western at East Clinton, Ill., has been ap- 
pointed night roundhouse foreman at Clinton, Ia. 


S. C. STEWART, acting machine foreman of the Rock Island 
Lines at Cedar Rapids, Ia., has been appointed machine fore- 
man at that point. 


F. S. SCHORNDORFER, general foreman of the Cincinnati, Ham- 
ilton & Dayton. at Ivorydale, Ohio, has been appointed general 
foreman of the Baltimore & Ohio Southwestern shops at Chilli- 
cothe, Ohio, succeeding J. G. Hyson, resigned. 


Encar E. WHITEBREAD, night roundhouse foreman of the 
Chicago & North Western at Clinton, Iowa, has been appointed 
day roundhouse foreman at East Clinton, TIL, succeeding T. A. 
Slattery, resigned. 


PURCHASING AND STOREKEEPING 


C. C. ANTHONY, purchasing agent of the Denver, Northwestern 
& Pacific, with office at Denver, Colorado, retains the same po- 
sition with that road’s successor, the Denver & Salt Lake. 


J. H. Becas has been appointed purchasing agent of the Chi- 
cago & Eastern Illinois, with headquarters at Chicago. 


A. E. BUSHNELL, assistant purchasing agent of the Great 
Northern, has been appointed purchasing agent, with office at 
St. Paul, Minn. 


NEW SHOPS 


KANAWHA € MICHIGAN.—A contract has been let for the con- 
struction of a wood working shop, 100 ft. x 200 ft., at Hobson, 
Ohio. The building will be of structural steel and corrugated 
iron. 


Yazoo € Mississippr VaLLeY.—Work will begin at once on 
the construction of two roundhouses at Nonconnah, Tenn., in 
connection with plans that provide for later construction of car 
and machine shops at that point. 


RAILWAY EXTENSION IN WESTERN AUSTRALIA.—One of the 
most important features of the policy of the enterprising govern- 
ment of Western Australia is that of railway extension, by which 
the new settlers and producers are enabled to get their goods on 
the markets of the world. At the present time this policy 1s 
being pursued. There are now authorized and under construc- 
tion in Western Australia nine new railways, totaling in length 
631 miles. This is in addition to the Trans-Continental Railway, 
1.030 miles in length. which the federal government is building 
to connect the famous mining center of Kalgoorlie with Port 
Augusta in South Australia. and thereby linking Perth, the chief 
center of Western Australia, with all the capitals of the eastern 
states. One of the lines under construction by the state gov- 
ernment, that from Wickepin to Merridin, is a part of the new 
state railway which is to connect with the Transcontinental Rail- 
wav at Kalgoorlie. Another important line is that from Wen- 
gan Hills to Mullewa, which traverses 83 miles of country, much 
of it admirably suited for wheat growing; it connects the Murch- 
ison Railway with the Eastern Goldfields Railway. The other 
lincs under construction are being taken into new agricultural 
districts with the object of promoting settlement and development. 
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SUPPLY TRADE NOTES 


G. Haven Peabody has been appointed a western representa- 
tive of the Lima Locomotive Corporation, with headquarters at 
520 McCormick building, Chicago. 


The Star Brass Manufacturing Company, Boston, Mass., has 
opened an office at 6 East Lake street, Chicago, in charge of 
Arthur F. Mundy, western representative. 


John U. Higinbotham, formerly assistamt treasurer of the 
National Biscuit Company, has been appointed assistant treas- 
urer of the Detroit Lubricator Company, Detroit, Mich. 


The Baldwin Locomotive Works has awarded a contract to 
the H. A. Strauss Company, Chicago, for the heavy concrete 
construction work on the new locomotive plant at East Chicago, 
Ind. 


J. G. Bower has resigned as sales manager of the Hale & 
Kilburn Company, at Chicago, to become manager of the New 
York office of the Buckeye Steel Castings Company, Columbus, 
Ohio. 


W. E. Jenkinson has been apopinted railroad representative 
for S. F. Bowser & Co., Incorporated, covering the territory 
vacated by E..F. G. Meisinger, and in addition, the southwestern 
and Pacific coast territory. 


A. C. Moore, general manager of the Safety Car Heating € 
Lighting Company, New York, has been made vice-president of 
that company, with office in Chicago. He will have entire charge 
of the western business of the company. 


Judge Snediker, on June 23, appointed Charles L. Harrison 
receiver and H. M. Estabrook co-receiver for the Barney & 
Smith Car Company, Dayton, Ohio. Mr. Estabrook fs president 
of the company. The receivers were appointed on the appli- 
cation of Joseph Brothers € Co., Cincinnati, Ohio, creditors 
to the extent of $11,139. E. F. Platt, a stockholder of the 
Barney & Smith company, gave out a statement that the com- 
pany was perfectly solvent and that the trouble had been caused 
by the recent floods. 


The Canadian General Electric Company, Ltd., which owns 
and controls as subsidiary companies the Canada Foundry Com- 
pany, Ltd., and the Canadian Allis-Chalmers, has decided to 
consolidate the selling organizations of the two latter companies, 
dropping the name Canada Foundry Company, Ltd., and con- 
ducting the selling organizations of both companies under the 
name of Canadian Allis-Chalmers, Ltd. Hereafter all sales of 
electrical apparatus and supplies will be in the name of the 
Canadian General Electric Company, Ltd., and all general engi- 
neering contracts and sales of mechanical appliances in the name 
of Canadian Allis-Chalmers, Ltd. 


John L. Nicholson has been elected director, vice-president and 
general sales manager of the Locomotive Arch Brick Company. 
with headquarters at 1201 Chamber of Commerce building, Chi- 
cago. Mr. Nicholson was connected with the-Chicago € North 
Western for 13 years as fireman, engineer and roadforeman of en- 
gines. He entered the employ of the American Locomotive 
Equipment Company in 1904, after that company had purchased 
the Wade-Nicholson Hall Arch, of which he was one of the in- 
ventors, and he has had a great deal of experience in the develop- 
ment of the brick arch to its present state of efficiency. When 
the American Arch Company was formed and took over the 
business of the American Locomotive Equipment Company, he 
was appointed southern sales manager, which position he held to 
May 1l, this year. 


C. A. Coffin has resigned his position as president of the Gen- 
eral Electric Company, Schenectady, N. Y., and has been made 
chairman of the board of directors. Edwin Wilbur Rice, Jr, 
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senior vice-president and a director of the company, has been 
made president, succeeding Mr. Coffin. Mr. Coffin was one of a 
group, who, in 1882, bought control of the American Electric 
Company, New Britain, Conn., which had been founded in 1880 
by Professor Elihu Thomson. This company made arc-lighting 
apparatus under the Thomson-Houston patents. The plant was 
moved to Lynn, Mass., and the name of the company was 
changed to the Thomson-Houston Company. The company 
grew rapidly under the administration of Mr. Cofhn. In 1892, 
the Thomson-Houston Company was consolidated with the Ed- 
ison General Electric Company under the name of the General 
Electric Company, with Mr. Coffin as president. It was he 
who brought about the agreement between the Westinghouse 
Electric € Manufacturing Company, Pittsburgh, Pa. and the 
General Electric Company in regard to the exchange of licenses 
under their respective patents, by which a long struggle over 
patents was avoided and large sums of money saved. Mr. Coffin 
foresaw that a large amount of capital would be necessary for 
the growth and expansion of electrical undertakings and was 
largely responsible for the education of investors to a correct 
appreciation of the value of securities of electrical enterprises. 
For this reason the present development of electrical public 
utilities is largely due to the efforts of Mr. Coffin. 

E. W. Rice, Jr., who has just been elected president of the 
General Electric Company, Schenectady, N. Y., as mentioned 
above, was born at La Crosse, Wis., May 6, 1862. After gradu- 
ating from the Central 
High School of Phila- 
dephia Mr. Rice be- 
came associated with 
Professor Thomson as 
assistant and confidant 
in the American Electric 
Company, New Britain. 
When this company was 
moved to Lynn in 1882, 
Mr. Rice went with it. 
In 1884 he was made 
superintendent and soon 
after technical director 
in charge of manufac- 
turing. Shortly after 
the organization of the 
General Electric Com- 
pany Mr. Rice was pro- 
moted to the position of 
chief engineer of that 
company. He was made 
third vice-president in 
1896, having charge of the technical and manufacturing depart- 
ments. In 1903 he was made a director and subsequently be- 
came senior vice-president of the company. Over one hundred 
patents have been issued in his name. Mr. Rice was instru- 
mental in the development of high tension apparatus, the success- 
ful transmission of power at extra high voltages, and did much 
to improve the design of the rotary convertor and the revolving 
field generator, as well as electric traction equipment. Mr. Rice 
is a member of the American Institute of Electrical Engineers, 
the Institute of Civil Engineers, the Institution of Electrical 
Engineers of Great Britain, and a member of the Engineers’ 
Club of New York. After the Paris exposition in 1900 he was 
created Chevalier of the Legion of Honor. In 1903 the degree 
of A. M. was conferred on him by Harvard University, and in 
1906 he was given the degree of D.Sc. by Union College, 
Schenectady. 


E. W. Rice, Jr. 


Russra’s PURCHASE or Rartways.—The Budget Committee of 
the Duma has agreed to the early purchase of the Moscow- 
Kasan Railway, and has expressed a wish that a bill for the 
purchase of the Lodz-Raisan-Ural Railway be drafted. 
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CATALOGS 


Gas ENGINE.—A new design of horizontal, single cylinder, gas 
engine that is built in sizes from 10 to 30 horsepower is described 
in a leaflet issued by the Producers’ Supply Company, Frank- 
lin, Pa. 


FOUNTAIN DRAWING Pen.—The Smith fountain drawing pen is 
described in a leaflet prepared by Keuffel & Esser Company, New 
York. The ink in this pen is contained in a rubber reservoir 
within the handle and is fed to the blade in any desired quantity 
by a slight pressure of the finger on a conveniently placed lever. 


WRECKING Frocs.—Fewings wrecking frogs are briefly illus- 
trated and described in a leaflet issued by the Railway Appliances 
Company, Chicago. These frogs are made of open hearth cast 
steel, which is well annealed, and are formed to lines that a long 
service has shown to be satisfactory for rerailing cars and loco- 
motives under difficult conditions. 


Tobin Bronze.—When a material is desired that combines 
great strength with ability to resist corrosion and rusting, Tobin 
bronze has many advantages. Some of the purposes for which 
it can be used to good advantage and tables showing the physical 
and chemical properties of the material are given in a booklet 
being issued by the American Brass Company, Ansonia, Conn. 


BRUSHES FOR DyNAMos AND MotTors.—Joseph Dixon Crucible 
Company, Jersey City, N. J., is issuing a booklet devoted to a dis- 
cussion of the advantages of graphite brushes for dynamos and 
motors. These brushes are composed almost entirely of a high 
grade graphite, and have the advantage that they do not require 
lubrication, nor do they gum up the commutator. The booklet 
includes a price list. 


LusricaTors.—A 56-page, fully illustrated catalog, issued by 
the Detroit Lubricator Company, Detroit, Mich., is devoted ex- 
clusively to the Bullseye locomotive lubricators and other loco- 
motive specialties. The subject is presented in an interesting 
and complete manner and the different designs and sizes of lubri- 
cators manufactured by this company are fully illustrated and 
described. The latest developments in locomotive lubricator 
practice are discussed. 


INDUSTRIAL LIGHTING.—The first twenty-five pages of Bulletin 
No. 47 from the Cooper-Hewitt Electric Company, Hoboken, 
N. J., are devoted to a. comprehensive survey of the basic facts 
concerning artificial lighting and its application to industrial 
illumination. This treatise is well illustrated and consists quite 
largely of extracts from the works of recognized authorities on 
the subject. In the last chapter the advantages of the Cooper- 
Hewitt lamp for this purpose are discussed. 


STEEL ARMORED Hose.—Catalog No. 521 of the Sprague Elec- 
tric Works of the General Electric Company, New York, is de- 
voted to the Sprague flexible steel-armored hose for railroad 
service. Its advantages for air brake hose are given particular 
attention. The same material has decided advantages for use as a 
tank or a tender hose and for a washout or blower hose in the 
roundhouse. The catalog includes a full description of the 
methods of manufacture and the application of the armor. 


Boier Makers’ TooLs.—Several types of hand operated and 
power driven roller expanders, sectional expanders, and flue cut- 
ting machines for either boiler tubes or flues are described in the 
latest catalog from the J. Faessler Manufacturing Company, 
Moberly, Mo. This company has made a specialty of tools of this 
kind for the past thirty years and has developed designs of 
decided merit. One of the features of this catalog is the descrip- 
tion of a safety sectional expander with a quick acting knockout. 


Fur. Costs.—An interesting discussion of the comparative cost 
of burning fuel oil, producer gas. natural gas and powdered coal 
in furnaces is included in a leaflet issued by Tate, Jones & Com- 


pany, Pittsburgh, Pa. The items considered in this comparison 
are the cost of the fuel, cost of plant, cost of erection, floor space 
required, interest on investment, taxes, depreciation and repairs, 
labor needed to operate, power needed, cost of water and reli- 
ability. Each is considered at some length and for different sizes 
of plants. 


PNeuMATIC DriLL.—Some slight improvements have recently 
been made in the “Little Giant,” pneumatic drill manufactured by 
the Chicago Pneumatic Tool Company, Chicago. The improved 
machines are very fully illustrated in bulletin No. 127 now being 
issued by that company. In the forty pages of this bulletin is 
shown a complete line of pneumatic drills for either metal or 
wood working. Many of them are reversible. Tables are given 
showing the general dimensions, speed, air consumption and 
capacity of each different design illustrated. 


Errect oF Soot.—While it is generally understood that a coat- 
ing of soot considerably reduces the evaporative qualities of a 
boiler, it is doubtful 1f it is fully appreciated that a coating 1/16 
in. thick will decrease the heat conductivity of a boiler plate over 
26 per cent. The amount of loss due to various thicknesses of 
soot coating, together with a full discussion of the whole subject 
in all its phases, is contained in a paper by Dr. S. J. Herman, 
which is being reprinted and issued by the Diamond Specialty 
Company, 80 First street, Detroit, Mich. 


CURTAIN Winpow VENTILATOR.—A device for closing the open- 
ing at the bottom of an open window in passenger or sleeping 
cars 1s described in a leaflet being issued by the Gold Car Heat- 
ing & Lighting Company, New York. It consists of a narrow 
heavy curtain mounted on a spring roller inclosed in a metal 
case. This case is secured in a vertical position at one side of 
the window frame at the bottom and the curtain is drawn across 
and hooked on a peg at the opposite side, closing the opening at 
the bottom from direct drafts but allowing the air to pass up 
behind it. It is also suited for use in offices and dwelling houses. 


Economy UnNcouPLING Device.—Spencer Otis Company, Chi- 
cago, Ill., is issuing a leaflet illustrating and describing the Econ- 
omy uncoupling device which consists of the fewest possible num- 
ber of parts for a satisfactory uncoupling arrangement. It has a 
single rod in one piece and two malleable iron brackets for each 
end of the car. The rod is slipped through the brackets and pin 
before they are bolted or riveted to the car. It couples direct to 
the coupler lock and the effect of the movement of the coupler 
head ts taken care of by a telescopic braeket which allows a total 
horizontal movement of seven inches without causing any strain 
on the lock. 


WEATHER Test oF Patnt.—In 1906 the Pennsylvania completed 
a steel, double track, deck-bridge across the Susquehanna River 
near where it joins the Chesapeake Bay. This bridge has a 
length of nearly a mile and when it was ready for painting, it 
was recognized by certain engineers of the American Society for 
Testing Materials that the convenience of location offered an 
unusual opportunity for a time test of different formulas of metal 
protective paint. These tests were carried out with the utmost 
care and in addition to the bridge structure itself, sample steel 
plates were also exposed on the bridge. A booklet issued by the 
Lowe Brothers Company, Dayton, Ohio, fully describes these tests 
and includes the reports of the experts who had them in charge. 


Case-HARDENING AND HEAT-TREATING.—Án unusually good 
selection of useful information and practical rules on the case- 
hardening and heat-treating of steel is found in the fifth edition 
of a bulletin being issued by the Ideal Case- Hardening Compound 
Company. New York. This hook discusses some of the most 
interesting properties of iron and steel, explains fully the theory 
of case-hardening operations, describes the best equipment in use; 
fully explains how to pack the material to he hardened, the time 
it should he heated. the depth of the penetration. how to reheat. 
anneal. etc. One of the sections is devoted to alloys and impuri- 
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ties and their effects on the steel. Each is discussed separately 
and at some length. A section is also devoted to a discussion of 
the best substitutes for costly alloy steels. 


WATER WEIGHER.—The Kennicott Company was recently 
awarded the John Scott legacy medal by the City of Philadelphia, 
on the recommendation of the Franklin Institute, for its water 
weigher or measuring device. This weigher consists of a shell, 
the lower part of which is divided in two measuring or weighing 
compartments and a tipping box composed of two halves which 
alternately fill with water and serve the double purpose of furn- 
ishing a sufficient quantity of water to start the siphon in the 
weighing compartment and to shift the supply from one com- 
partment to the other. This tipping box is balanced on steel 
pivots, or knife edges, is mounted directly above the weighing 
compartment and is operated by floats, one in either compart- 
ment. A counter is provided for registering each double unit 
charge delivered by the weigher, and in this way the record is 
maintained. The weigher is fully illustrated and described in 
bulletin No. 38 from the Kennicott Company, Chicago Heights, Ill. 


Mikano Locomotives.—Bulletin No. 1013 from the American 
Locomotive Company, New York, is devoted to'a discussion of 
the Mikado type locomotive. The advantages of this type for 
freight transportation are briefly considered on the first page and 
a table is included giving the results of comparative service tests 
made on seven different railways between Mikado and consolida- 
tion type locomotives. This shows the increase in the amount 
of train load and the decrease in coal and water consumption that 
has been made possible by the introduction of this type. A full 
list of dimensions of twenty-four different designs of these loco- 
motives, built by this company for various railways. is given in 
the next two pages of the pamphlet. Following are illustrations 
of sixteen different Mikado type locomotives, each accompanied 
by a table showing the amount of tonnage behind the tender it is 
able to pull at various speeds from 5 miles to 30 miles per hour 
and at various grades up to one per cent. These figures are 
based on the maximum tractive effort at different speeds with 
cars of 70 tons gross lading and a frictional resistance of three 
pounds per ton on the level. 


Ramway DIFFICULTIES IN ÁRGENTINA.—Notwithstanding the 
remarkable progress which is manifested year by year by the 
great majority of Argentine railways, some of the troubles from 
which they have suffered, almost from the beginning of their 
successful career, have still to be faced. Among these difficulties 
may be included the native jealousy which exists in regard to 
foreign enterprises and which it would appear is most difficult 
to overcome. This jealousy manifests itself in particular in the 
relations existing between the companies and the municipalities; 
so acute is this at times that several important improvements 
had to be abandoned. and as a consequence the public suffers 
and the companies sustain financial losses. A case in point is the 
dispute which of late has raged between the Central Argentine 
Railway and the Cordoba municipality. It had been the wish 
of the company to erect a handsome station in the city of Cor- 
doba. From the commencement, however, the company has met 
with scant consideration from the municipality; on the contrary. 
a spirit of opposition has been displayed even in regard to the 
most simple matters. At length the patience of the company 
has been exhausted and the board of directors in London, acting 
upon information sent to them from Cordoba, have telegraphed 
instructions to their local representatives in Cordoba, to suspend 
all work upon the new station building, to sell the materials 
already received and to dismiss all the workmen employed. The 
directors’ action was precipitated by the persistent and unreason- 
ing difficulties placed in the way of progress by the municipality. 
especially in regard to the matter of approaches to the new 
station building. While the interests of the company are bound 
to suffer hy this drastic decision, those of the traveling public 
will be more seriously affected still. 


Aucusr, 1913. 


2 > . i id à 
ECHANICAL EDITION 


gene Sazelle 


AMERICAN ENGINEER 


PUBLISHED ON THE First THURSDAY OF Every MONTH BY THE 
SIMMONS-BOARDMAN PUBLISHING COMPANY, 
WooLworTH BLoc., New York, N. Y. 


CHICAGO: Transportation Bldg. CLEVELAND: Citizen’s Bldg. 
LONDON: Queen Anne’s Chambers, Westminster. 


Epwarp A. Simmons, President. L. B. SuerMan, Vice-President. 
Henry Ler, Secretary. 
The address of the company is the address of the officers. 


Roy V. WrichHr, Editor. R. E. Tuayer, Associate Editor. 
E. A. AveriLL, Managing Editor. A. C. Loupon, Associate Editor. 
Greorce L. Fow er, Associate Editor. 


Subscriptions, including the eight daily editions of the Railway Age 
Gazette published in June in connection with the annual conventions of 
the Master Car Builders’ and American Railway Master Mechanics’ asso- 
ciations, payable in advance and postage free: 


United States, Canada and MexicO0..........oooo.o... $2.00 a year 
Foreign Countries (excepting daily editions)........ 3.00 a year 
SIDE CODI cra AA 20 cents 


Entered at the Post Office at New York, N. Y., as mail matter of the 
second class. 


WE GUARANTEE, that of this issue 4,400 copies were printed; that of 
those 4,400 copies, 3,800 were mailed to regular paid subscribers and 125 were 
provided for counter and news companies' sales; that the total copies printed 
this year to date were 37,526—an average of 4,691 copies a month, 


— 


VoLuME 87. AUGUST, 1913. NUMBER 8. 
EDITORIALS: 
The Tool Foremen s> Convention: iras ca 405 
A: Competition 04 ¡AA ai ar 405 
AR RA MAA A Ea clawerns 405 
Railway Storekeepers’ . AsB0ci ation  ...oociscnanr cascara 406 
Tne. General. Foreman's Conventionin uae Esene nae Genoa see ee 406 
NOW DOGS ia as Fok O GRAS A Be ee De AR Ewes 408 
COMMUNICATIONS: 
Undefpowered: Machine’ Fools; ccincsoscasedactads a aaa 408 
Arck VGuaneer Deen rr Aa 408 
GENERAL AND SHOP PRACTICE: 
Fowerful Mikado on the Reading.. ciar 411 
Planing Taper Flanges on Driving BoxeS.............ooooooo o...» 414 
General Foremen a Convention: foes daba ias lr dani RET Po ade 415 
Bronze Liners. for: CTOMhERÁÓS. onnensa onneen a ria 428 
Installation and Maintenance of Electric Headlight Equipment..... 429 
Railway Tool Foremen's Convention............cccccccccccccscces 431 
Keneve ICON Chart arar a ae 436 
CAR DEPARTMENT: 
Improved Methods of Freight Car ConstructioN........oooooooo.o... 437 
Fito- Ton Steel Hopper Gat 550iipiara cis oe sem aGiawes 6 vaio sleeves 439 
ENE (OS Alhol Heater Coca heed bees eer Robo 441 
Car Repair Notes from the Norfolk & Western......... Reread ogee 442 
Tabies: for: Designing Center “SIB ii sect ara 6 oe Oho wee TENi 444 
TOOK. Car Design iaa AI AN oir 445 
NEW DEVICES: 
Wheel Press Recording Goga e al 447 
Convertible ‘Seat for Compartment Cate iia rra 447 
FUER eI CRI 2 TROPOT PA AA E EER oD ue ae 448 
Seley SQUIEL Hose! isa seas cogent career cee ed abana etek a 449 
Automate- Sbut OM MAYO fc raro A es 450 
e Locomotive Driving Wheel; arerin inana e booed paw are 450 
Baxter a o SIS A LA O ones tei O 451 
Welding and Cutting with Oxygen and Illuminating Gas............ 452 
aba Combination:  BESCMING: coa tice 8s iaai haai 452 
pivérssl Blow LOA ad 453 
Ball Bearings in Axle Lighting Generators. .........oooooomoo.o.... 453 
A AE IN O A lene. 454 
Compenasting Quadrant Crane iesea eaa naa o Ada 455 
Satety Axle Generator -SuanensiGns ion Da ia 456 
Oman Boer Chk MA obec N G ITDA 456 
NEWS DEPARTMENT: 
Noter aa AA A 457 
Meetmgs and -Converitrones ca AE 457 
Personala na UP AA Es 458 
Nem Shpa ad REA AA RAS AE Ea xls eae earns 460 
Supply AN A A ened 460 
CORRIDORS. A LI A A AL NN NN 461 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


405 


The Railway Tool Foremen's Association 


The Tool E : 

F ; is proving to be more of a success than 
oremen s was generally anticipated when it was first 

Convention organized. It is doubtful if there is a 


single member who attended the last convention that went home 
without feeling amply repaid for the time and expense of the 
trip. The discussion on every paper was lively, ideas were 
freely exchanged, and close attention was given directly to the 
subject at hand. While the field of interest of the tool fore- 
men is comparatively limited when viewed from the stand- 
point of some other railway officers, still subjects of consider- 
able importance that are entirely within their province can be 
found in sufficient numbers to furnish subjects for discussion 
for this association for a long time to come. 

As an evidence of the intention of this association to occupy 
an influential position in its field, the action in adopting a defi- 
nite recommendation for the form of thread and the taper for 
the boiler studs is an example. After thoroughly discussing the 
subject at two different conventions, the members at the last 
meeting unanimously recommended the adoption of the U. S. 
standard thread, 12 threads per inch, for all studs and plugs in 
a boiler with the exception of the staybolts. It further recom- 
mended a standard taper of 34 in. in 12 in. for all studs. 

The other subjects on which papers were presented, together 
with an outline of the discussion will be found in the report of 
this convention elsewhere in this issue. 


A Grinding processes have grown more and 
more important in railway shops in recent 
years, and in order that our readers may 
be fully informed as to the best practices 
and latest developments we have decided to announce a com- 
petition on that subject to close October 1. Those wishing to 
compete have a wide range of subjects to select from. What 
developments have been made in your shop in improving the 
efficiency of the various grinding machines and what new 
classes of work are being finished by grinding which were fin- 
ished otherwise a few years ago? Have you been able to get 
better results by adding to the number of ordinary grinding 
wheels, or rearranging them so that they are placed more con- 
veniently for the workmen who have use for them? What 
classes of work are done on your gap grinders and how does 
it compare with machine work? Do you use a grinding ma- 
chine for smoothing off car wheels and with what results? Is 
it a paying proposition? How about grinding the journals on 
car and locomotive axles? Is it productive of better results 
and longer life to the axle? What measures have you taken 
to safeguard the grinding wheels? Do you use the best type of 
grinding wheel for each of the different classes of work, and 
what tests or experiments have you made to determine the best 
wheel for each job? Are you doing any special work in the way 
of surface grinding? These are only a few suggestions as to 
possible subjects upon which articles might be written. You 
may know of others that are possibly of even greater interest. 
A prize of $35 will be given for the best article and such others 
as are accepted for publication will be paid for at our regular 
rates. 


Competition 
on Grinding 


As part of the campaign it is pursuing 


Traveling 
Saf with splendid results, the safety depart- 
ry ment of the New York Central & Hudson 
Exhibit 


River bas prepared a safety exhibit car 
which is modeled somewhat on the plan of the air brake in- 
struction cars and will be used in a similar manner. The 
exhibit car consists of a standard baggage car which has 
been furnished in white enamel on the inside and fitted with 
improved lighting facilities. Running along each side, about 
3 ft. from the floor, is a mahogany shelf on which are mounted 
a large number of models. Above these are a double row 
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of photographs. On one side of the car there are over 100 
photographs which show unsafe practices which commonly 
cause accidents that result in the injury of employees, and 
alongside of each picture is another showing the safe prac- 
tice which, if followed, would have prevented the accident. 
This collection of photographs is hased on those causes which 
statistics, covering the past two years, show to have been 
_the most prolific sources of accident. Other photographs 
show how trespassers are killed and injured and it is the 
intention, as the car is taken over the road, to call the atten- 
tion of the various magistrates, who will be invited to visit 
it, to these photographs in particular. The models show the 
construction of safeguards to shop machinery, locomotives, 
turntables, transfer tables, stairways, etc. 

Accompanying this car will be another special car arranged 
with seats and a platform for lectures. These two cars will 
be taken over the entire New York Central System, visiting 
first the more important division and terminal points and 
later going to the smaller places. Every employee will be 
required to visit this car and lectures will be given at regular 
intervals. It is thought that the plan of giving the lectures 
in these cars is preferable to presenting them in a hall hired 
for the purpose, as in this case the men will feel free to at- 
tend in their working clothes and without special preparation. 

During the first four months of 1913 on the New York 
Central & Hudson River and the Lake Shore & Michigan 
Southern there were 35 fewer employees killed on duty than 
during the same period of 1912. When it is understood that 
the locomotive mileage increased 2 per cent. on the New 
York Central and 8 per cent. on the Lake Shore in this period, 
the work of the safety department can be well appreciated. 
There are at present over 60 division safety committees on 
the New York Central Lines, with a membership of about 


900 men. Each member serves six months. 
Railway In the June issue of the Mechanical Edition 
; of the Railway Age Gazette appeared an 
Storekeepers T : . 
editorial concerning the recent convention 
Association 


of the Railway Storekeepers’ Association. 
The Ratlway Storekeeper, the official journal of that association, 
reprinted this in its July issue, with the following comment: 


“The article will no doubt prove interesting reading to any member of 
the association, many of whom unconsciously divert their remarks when 
on the floor of the convention from the regular topic under discussion, 
which means a considerable loss of time and in many instances, men who 
should speak on the subject and would confine themselves to the matter 
_ immediately under discussion are deprived of sufficient privilege. 

“It is difficult for the presiding officer of a convention consisting of 
several hundred representatives, to call a speaker to order, and every 
member should make it a special feature, when arising to discuss any 
topic, to confine himself to the subject under discussion. Many times we 
go from the subject because we are too much wrapped up in our individual 
organization. We should learn that at the annual conventions, we are 
discussing the subjects at large and not as any individual road or individual 
methods. 

“Many of our speakers arise to discuss a paper and begin with the 
practices on their railroads. This is entirely irrelevant on the floor of a 
convention, because after the paper is distributed and discussed, any mem- 
bers desiring to obtain the methods as to individual lines has the privilege, 
but it should not involve the association as a whole on the convention floor. 
Matter during that period embraces the territory represented, which means 
the entire country and not any individual line or system. 

“We, as storekeepers, should appreciate this editorial and criticism, 
which it is intended to be, and is absolutely for the good of the association. 
We can well afford to profit by it. It is a severe lesson, but, were the 
association not worthy of such notice, it is entirely possible the editor 
of the mechanical edition of the Gazette would not take the trouble to so 
criticize. 

“Every member should procure a copy of the June issue of this paper, 
as well as the Ratlway Age Gasctte [May 23, 1913], and notice the amount 
of comment that these two prominent railroad papers have devoted to the 
storekcepers’ work, as a result of the matter discussed at the last meeting.” 


The Railway Storekeeper is right in its statement that we do 
consider the Storekeepers’ Association an organization of im- 
portance to the railways of this country, and that it is our aim 
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to further its best interests in any way we can, as we do any 
other similar association that is working toward the solution ot 
the problems confronting the railways today. The storekeepers’. 
however, is not the only association to which this criticism can 
be justly applied, and nearly all of the so-called minor mechar- 
ical associations offer opportunities for a large improvement :n 
many directions, if they are to accomplish the results that shou!< 
be fairly expected of them. 


It is seldom that an association has better 
and more timely papers on subjects «+1 
especial interest and importance tha: 
was the case at the convention of the 
General Foremen’s Association held last month in Chicago. 
In view of this, it was a distinct disappointment that the 
members did not make more of their opportunity for a thor- 
ough discussion of these papers. This was particularly true in 
connection with the two most important subjects that were pre- 
sented, viz., Shop Schedules and Apprenticeship. There are 
probably no two features of a general nature that should be 
of more interest to a progressive general foreman than these, 
and it would have been reasonable to expect that extra 
sessions would be required to give time for their discussion. 
They, however, were allowed to pass with but little comment. 
especially the former. Although the excellent lantern slides 
which accompanied the paper on apprenticeship, were re- 
peated, they appeared to arouse but little interest and did 
not even bring out any questions. This unsatisfactory result 
can not in any way be blamed on the presiding officers, who 
did everything in their power to enliven and broaden the dis- 
cussions, but seemed to be the result of a desire on the part 
of the majority of the members to listen rather than to talk. 
The subjects of a less general nature and of decidedly less 
importance to the railroad company were not subject to the 
same criticism, and the discussions on driving box work and 
repairs to superheater locomotives were lively and prolonged. 
The same would probably also have been true on the subject 
of engine house efficiency if an opportunity had been given 
for its discussion. All this would indicate that the most 
successful conventions of this association will occur when 
subjects of a specific rather than a general nature are pre- 
sented. It is probable that the program for next year will 
take cognizance of this fact. 


x + e vu 


The General 
Foremen's 


Convention 


Although the discussion on the subject of Shop Schedules 
may have been disappointing, the paper by Henry Gardner 
of the New York Central & Hudson River was most satis- 
factory and forms a valuable addition to the proceedings of 
the association. Mr. Gardner points out that the scheduling 
and routing of work in a railroad repair shop is not by any 
means a new idea; and also that his system does not differ 
from previous ones in its general principles, but that it is 
distinctly different in its design and application. The trans- 
portation department of a railroad depends on the exact 
adherence of a train to its schedule and it is strange that 
with this perfection of system in one department of a railroad, 
another department has been allowed to use inexact and 
guess work methods. A railroad shop cannot be operated 
to realize the maximum efficiency without some form of 
clearly defined scheduling and routing plans. In devising 
his system, Mr. Gardner has carefully arranged so that it 
will not displace any portion of the arrangement of the exist- 
ing organization in the shop, and, further, that it will be 
maintained by the regular shop force. 

This system, in general, provides first for the routing, or 
the determination of the path over which the material will 
travel in its natural course through the shop, and then 
scheduling it or listing the order of dates for each stop and 
start of any part from the time it leaves the erecting shop 
until it is again returned for completing the engine. The 
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problem of scheduling and routing finally resolves itself into 
the very simple result or object of providing a proper pre- 
determined date or day of the month when each part or 
group of parts will arrive at and leave the various depart- 
ments comprising the path over which it is to travel and 
finally arrive at the erecting shop when wanted. In the same 
manner the principal operations necessary to assemble the 
engine in the erecting shop are also subdivided and given 
dates in the proper order for their completion. Naturally a 
very careful investigation must be made to allow sufficient, 
but not excessive, time for the work on each part, but the 
records already maintained in most shops will allow this to 
be done with sufficient accuracy to introduce the system. 
One of the advantages of the whole plan is its flexibility and 
it is a simple matter to correct mistakes and continue to 
perfect the time allowances as experience is gained. 

Mr. Gardner states that after a trial of 15 months in the 
West Albany shops of the New York Central & Hudson 
River this system has helped to bring about many beneficial 
results. The shops are now more equalized; departments 
under or over supplied with men have been reorganized so 
that they are in harmony with the entire plant. A better feel- 
ing prevails in all departments; men are not unexpectedly 
called on to work at night and the friction between depart- 
ments 1s reduced to a minimum. The system is as successful 
under piece work as with day work. In fact, the piece workers 
are strongly in favor of it, as their work is laid out ahead and 
they know exactly what they have to do and what their compen- 
sation will be for several days ahead. The foremen praise the 
system since it relieves them of unexpected censure and when 
the blame is placed, it hits the right man and he always 
knows it is coming. The general foreman’s duties are now 
much less complex. Under the older methods he might go 
from one department to another trying to fix the responsi- 
bility for delay and receive all sorts of explanations, but 
under the present system the daily delay sheet gives him the 
exact information as to just what is holding up the engine 
and which department is to blame. The foreman’s duties 
now become not so much a matter of seeing personally that 
each man is provided with work and that no work is de- 
layed, as that of passing on the quality of the work and 
giving instructions as to the best and quickest way of doing 
it. In answer to the usual argument raised against systems 
of this kind, that the cost of clerical or non-productive labor 
is much greater than the benefits derived and the money 
saved, it is pointed out by Mr. Gardner that one competent 
man with shop experience and an assistant for office work 
and checking is all the force required with this system to 
route and schedule successfully all the principal operations 
and material for repairing 90 engines a month. In a small 
shop it would not require the full time of the special man, as 
most of the forms could be made out by the foremen or sub- 
foremen. 

* * * * 

The reason for the general interest throughout the country 
in the proper training of apprentices was well explained by 
F. W. Thomas when he stated, in an individual paper, that the 
modern shop offers little advantage for a boy without someone 
to guide and direct him. A boy floundering around in a big 
modern shop for four years with no kindly hand to help or di- 
rect is what caused the failure of the old apprenticeship system. 
The apprentice in a great majority of cases, was a failure, and 
at the end of four years he knew next to nothing of the trade. 
The modern methods have changed all of this, and on the 
Santa Fe it is found that a boy, with the assistance of his shop 
instructor. will become productive even at the beginning of his 
course, Quoting Mr. Basford the speaker said that. “the present 
shop needs more instructors and fewer inspectors.” In spite of 
these well known facts, there are comparatively few railroads 
seriously undertaking the comprehensive training of their ap- 
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prentices. Properly trained apprentices is one of the most 
valuable assets a general foreman can have, and it is to be 
hoped that, even if they did not care to say anything on the 
subject, sufficient thought was given it to start a broader move- 
ment toward real apprenticeship. 

In its report, the committee presented eleven more or less 
well known principles of successful apprenticeship, and in ad- 
dition it strongly urged the necessity of having adequate in- 
structors for the shop and not confusing this part of the boy’s 
education with the schoolroom work. This is undoubtedly one 
of the most important features of the whole course. It must 
be remembered that you are teaching a boy a trade, not giving 
him a liberal education. Thorough shop instruction without 
any schoolroom work is preferable to schoolroom work without 
any shop instruction, and it is only by the proper balancing of 
the two that the best results can be obtained. 

* * * * 


One of the most comprehensive discussions of the engine- 
house problem that has ever appeared, was the paper presented 
by Walter Smith which, unfortunately, was not opened for dis- 
cussion. The paper discusses the organization, operation, equip- 
ment and facilities of enginehouses in a most thorough manner, 
and includes many excellent suggestions and ideas. It deals 
with so important a subject and is so carefully prepared that 
it has not been found possible to bring it down to a length 
which will permit it to be included in the space limits of this 
issue, and therefore it will appear in almost its complete form, 
in the September issue of this journal. 

* * * * 


There were very few new ideas brought out in the compara- 
tively lengthy discussion on repairs to driving boxes. There 
are evidently a number of different ways of doing this work 
which give successful results and are satisfactory to their users. 
In view of the many evident advantages where a solid brass is 
used, it is rather surprising to find how few roads are using a 
crown brass and hubplate cast in place in the box, a practice 
which has had a thorough trial with splendid results on the 
Lake Shore & Michigan Southern. But one speaker—and he 
a representative of the Lake Shore—mentioned using this prac- 
tice. The decided reduction in the amount of machine work 
and the opportunity to use a better material for the bearing 
metal would seem to strongly recommend this method and de- 
sign to a general foreman. 

Success is reported by the few roads that have had experience 
with driving boxes with removable brasses. There are now sev- 
eral designs of this type of driving box available and it is quite 
probable that the future will see many more of them put in 
service. The opportunity to reduce the delay in the engine- 
house is a very appealing feature of this design. 

* * * * 


It is quite evident that the ingenuity of the foreman and 
workmen in the railway shop is fully capable of coping with 
any difficulties that may arise in connection with the maintenance 
of superheater locomotives. On the whole it is rather sur- 
prising that so few difficult problems have arisen in this con- 
nection and while trouble has been found with some of the fea- 
tures of design, comparatively little difficulty was reported in 
solving the problems of maintenance. It has been found ad- 
visable to use greater care in the machining and fitting of both 
the valve and piston packing rings and in insuring the accuracy 
of the circle on the inside of the cylinder and valve chamber 
bushings and the insurance of the freedom of the flow in the 
oil pipes and passages. Beyond this, however, comparatively 
little change has been necessary in the method of repairs to the 
machinery. In the boiler the proper method of safe ending and 
applying the large superheater tubes is now pretty well under- 
stood and the problems arising with the superheater itself have 
been comparatively minor, although the damper has given some 
trouble. 
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NEW BOOKS 


Entropy-Temperature and Transmission Diagrams for Air. By C. R. Rich- 
ards. Bulletin No. 63, Engineering Experiment Station, University of 
Illinois. Illustrated. Bound in paper, 6 in. x 9 in. Published by the 
University of Illinois, Urbana, Ill. Price, 25 cents. 

This bulletin presents the theory and use of an entropy-tem- 
perature and an entropy-log temperature diagram, by the aid 
of which all problems pertaining to the expansion and compres- 
sion of air may be solved graphically; and an air transmission 
diagram for determining graphically the size of pipe required to 
transmit a given quantity of air through a given distance with 
any assumed loss of pressure. It further discusses the condi- 
tions affecting the maximum power which may be transmitted 
through pipe lines carrying compressed air, and the general ef- 
ficiencies of power and pressure transmission. 


Calculus, An Elementary Treatise on. By W. S. Franklin, Barry MacNutt 
and Rollin L. Charles of Lehigh University. Bound in cloth. 273 
pages. 534 in. x 8 in. Illustrated. Published by the authors at South 
Bethlehem, Pa. Price $2.00. 

This book is intended as a text book for colleges and technical 
schools and the authors have endeavored to develop the sub- 
ject as simply and as directly as possible in order to lead the 
students to a clear understanding of its principles. The im- 
portance of extensive practice in the handling of algebraic trans- 
formations has not been overlooked and an adequate collection 
of formal problems in differentiation and integration are in- 
cluded. These however are, in the most part, collected in the 
appendix in order not to break the thread of the discussion in 
the text by unnecessary algebraic developments. No claim is 
made for the completeness of this book, and throughout the text 
references to more complete treatises have been introduced, 
and an appendix is included which gives a carefully selected list 
of such works on mathematics and mathematical physics. The 
authors point out that they have used the idea of infinitesimals 
throughout the text because of their belief that this method 
contributes very greatly to directness and simplicity of speech 
in the discussion of physical problems and not because they are 
convinced of its accuracy. 


Diesel Engines for Land and Marine Work. By A. P. Chalkley. Second 
edition. Bound in cloth, 226 pages. Illustrated. 5% in. x 8% in. 
Published by D. Van Nostrand Co., 25 Park Place, New York. Price, 
$3.00. 

There are already some three hundred vessels in service pro- 

pelled by Diesel engines, and the indications are that this num-* 

ber will soon be materially increased. On land, this type of 
prime mover has already attained a great popularity, particularly 
in Europe, and it is probable that its use in this country will 
be considerably extended within the next few years. This book, 
the first to deal exclusively with this subject, is therefore of 
especial interest at this time. In view of the commercial im- 
portance of the subject, the author has endeavored to prepare 
the book so as to render it suitable for all those who, for widely 
differing reasons, find it necessary to become acquainted with 
this type of gas engine. While this necessitated the including 
of a certain amount of elementary matter for the aid of the 
non-technical reader, technical discussion has by no means been 
eliminated and the engineer of experience will find that it will 
completely answer his requirements. In the first chapter the gen- 
eral theory of gas and oil engines, with special reference to Diesel 
engines, is fully discussed. The second chapter deals with the 
action and working of the Diesel engine, while the third con- 
siders its construction. In the fourth chapter the installing and 
running of these engines is given considerable space, and the 
fifth chapter deals with testing. A general discussion of the 
marine type of Diesel engine is given in chapter six, and chap- 
ter seven considers the construction of this special arrangement. 
The future of the Diesel engine is considered in the last chapter. 


RAILWAY AGE GAZETTE, 


MECHANICAL EDITION. VoL. 87, No. 8. 


COMMUNICATIONS 


UNDERPOWERED MACHINE TOOLS 


New York, July 11, 1913. 
To THE EDITOR: 

In our endeavor to secure the maximum possible output at a 
minimum cost, we are continually hampered with underpowered 
and poorly designed tools. To secure the maximum product 
from a machine tool, it is extremely important in selecting it to 
be sure that there is sufficient rigidity of construction and 
adequate provision for power. The advances in steels have 
been so rapid that the machine tool builders have had great 
difficulty keeping pace with the progress. This is particularly 
true of drilling machines, which are run at speeds and feeds 
unheard of a few years ago. 

A mistake that for some reason is often repeated is that of 
failing to supply sufficient power to drive a machine tool to its 
utmost capacity. This mistake very often takes the form of a 
cone pulley entirely too small to transmit the required power. 
Frequently the driving pulley on the countershaft and the largest 
step on the cone are the same width and the same diameter. As 
the drive belts are never found to be too large this méans a 
shortage of power on all steps of the cone except the largest. 
In some cases the pulleys are the same diameter and the face of 
the cone is narrower than the drive pulley, which means lack of 
power throughout. 

It is seldom that as many mistakes are found in one machine 
as were recently noted on a radial drilling machine. As im- 
provements are made by correcting mistakes, there may be 
some gain in calling attention to these. Although this machine 
was manufactured in 1912 by a well known firm it is entirely 
unsuited to modern machine shop practice. The speeds are as 
follows: 207, 129, 83, 53.8, 51.8, 32, 20.8, 13.4 r. p. m., while the 
feeds are: 0.0128, 0.0081, 0.0066 in. per revolution. 

Just what purpose the maker expected this machine to serve 
is hard to tell. The speeds are about right for high-speed drills, 
ranging in size from 1 in. to 9 in., or for carbon drills from 1⁄4 in. 
to 6 in. Even then most of the drills would be running at 
improper speeds on account of the peculiar ratio and the fact 
that there are practically only seven speeds, the difference be- 
tween 51.8 and 53.8 being too slight to be useful. 

The largest possible drill that can be taken by the machine is 
2 in. and it lacks power to drive that size up to full capacity. 
The driving pulley is 14 x 3% in. and the largest step on the 
cone pulley is 14 x 212 in., thus making the available power that 
which can be transmitted by a 2% in. belt. Trouble does not 
end here for the reason that the entire machine is of very light 
construction and the back gears are ordinary cast iron with 
114 in. face. 

A careful study of the situation has determined that the only 
way to make this machine serviceable is to practically re-con- 
struct it for high-speed light work. 

C. J. Morrison. 
Chief Engineer, Froggatt, Morrison € Company, Inc. 


TRUCK EQUALIZER DESIGN 


Berwick, Pa., July 22, 1913. 
To THE EDITOR: 


Regarding the articles on truck equalizing bars by L. V. Cur- 
ran and Sigurd Holm in the February and July issues, respect- 
ively. One who designs an equalizer and only considers the 
car welght has much to learn about equalizers. 

Mr. Curran's discussion is very interesting as far as it goes, 
also Mr. Holm's, but in the latter's effort to cover all the forces, 
he failed to consider the direct tensile stress in the bent portion, 
which varies according to the angularity of the section; this 
stress should be added to the maximum tensile stress due to 
bending. 


AUGUST, 1913. 


We will consider an equalizer supported at both ends and 
loaded symmetrically at two points between the supports as 
shown in Fig. 1, and it should be so considered in figuring the 
fiber stress for a given load, except as the calculations are modi- 
fied by the curved shape. The maximum bending moment and 


Fig. 1. 


fiber stress will occur at the points where the springs are at- : 


tached, and at all sections between these two points. 


Fig. 2 shows the method of finding the bending moment at: 


section X—Y through the point of spring suspension, or at any 
other point X,—Y, between the spring and the support. The 


Section X-Y 
Bending Moment = WI 


i 


wA m- P Direct Tensile Stress -I = Wsiña 
Sep ae a Section X-Y, 
Banding Moment = Wi, 
Direct Tensile Stress = IMN e Wsin a 
Fig. 2. 


section must be taken at right angles to the neutral axis, and 
the distance / is measured from the neutral point of the section 
perpendicular to the line of reaction. The bending moment at 
all points between B and the corresponding point on the op- 
posite side of the center line is the same as at B. Between B' 
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Fig. 3. Fig. 4 


and the point of support when the sections are at different 
angles from the reaction, as in Fig. 2, there is a direct tensile 
stress to be added to the maximum tensile stress due to bend- 
ing. The greater the angle, the greater the stress. In this calcu- 
lation we will consider that the hole for the spring supporting pin 
is located on the neutral axis. The section will be the strongest 
if this is the case, and there seems to be no good reason why it 
should not be so located. 
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In the formule and calculations these reference letters will be 
used, in addition to those given in Figs. 2, 3 and 4: 
A — Area of section. 
W —Reaction. 
M — Bending mdment. 
Z —Section modulus. 
Sb—Fiber stress due to bending. 
St—Stress due to direct tension. 
S —Total tensile stress. 


, The maximum tensile stress at any section between B and the 
point of support is found by the following formule: 


M 
Z r 
W sin. a. 
(2) St =———- 
A 
(3) S = Sb + St 


To find M, see Fig. 2; to find Z, see Figs. 3 and 4. The sec- 
tion at X—Y, which is the weakest, sustains the maximum fiber 
stress. Assuming that b equals 114 inch and d equals 1% inch 


. (Fig. 4), the maximum stress is found by the following calcu- 


lations : 
M = 5,375 X 15.5 = 83,312.5 inch pounds. (See Fig. 2.) 
1.5 123.577 
= —— (5 — 1.1255) = = 6.1788. (See Fig. 4.) 

6x 5 
83,312.5 

Sb = — = 13,500 Ibs. per sq. in. (about). (See Fig. 1.) 
6.1788 


This section seems to have an inclination of about 12 degrees, 
on which the sine is about 0.208. 


5,375 X 0.208 

St = ————_————__ = 192 lbs. per sq. in. (about). (See Fig. 2.) 
3.875 X 1.5 

S = 13,500 + 192 = 13,692 lbs. per sq. in. (See Fig. 4.) 


If we take any other section to the left of B, such as X—Y, we 
will find the maximum fiber stress considerably less than at 
X—Y. This section has an inclination of about 43 degrees. 


M = 5,375 X 7.5 = 40,312.5 inch pounds. 
1.5 x 52 25 
Z = ———-— = — = 6.25. (See Fig. 3.) 
6 4 
40,312.5 
Sb = = 6,450 Ibs. per sq. in. 
6.25 
5,375 X 0.682 
St = ————————— = 490 Ibs. per sq. in. 
Ss Xx 15 
S = 6,450 + 490 = 6,940 lbs. per sq. in. (See Fig. 5.) 


In these calculations, I have assumed a thickness b of 1/4 inch. 
This gives (see Fig. 4) a maximum fiber stress of 13,692 Ibs. 
This is a reasonable value for wrought iron. The thickness is 
greater than usual, and it would be better, perhaps, to make the 
bar somewhat wider and so reduce its thickness. | 

H. E. Parsons. 


Ore SHIPMENT ON THE GREAT LAKES.—The shipments of ore 
on the Great Lakes during the month of June, 1913, amounted 
to 7,974,444 gross tons, an increase of 406,889 tons over June, 
1912. 


First Batpwin Locomotive.—The extraordinary speed and 
power of the locomotive on the Germantown Railroad should 
excite more attention than it has obtained from the enlightened 
community in which it has been made. It is the more remark- 
able because it is in many points original and because it is the 
very first working engine of the locomotive kind made by 
Mr. Baldwin. In the trials recently made the road was muddy, so 
as to impair the grip and to lessen the smoothness, and she 
was used immediately after her return from her afternoon trip 
to Germantown. For the experiment a space of two miles and 
a quarter was selected, in which there are four curves and 
several very muddy crossways. In passing through this space 
the steam was cut off at each curve so as to visibly lessen the 
speed and yet the whole distance was passed over in 3 minutes 
and 34ths. It was therefore done at the rate of 40 miles per 
hour.—From the American Railroad Journal, January 19, 1833. 
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POWERFUL MIKADO ON THE READING 


Largest of This Type. 


Exceptional Frame Bracing 


and Absence of Superheater Notable Features. 


It has been the practice of the Philadelphia € Reading to 
design most of its own locomotives and also to build as many as 
possible in its own shops. The latest result of this policy is a 
series of locomotives of the Mikado type which have a total 
weight, in working order, of 331,000 Ibs., of which 249,000 Ibs. 
is on the drivers. This makes them the heaviest of their type on 
our records, both as regards total weight and weight on drivers. 
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Brace at the Guide Yoke. 


Frame 


They have an unusually large firebox of the Wooten type and 
are arranged for burning a mixture of anthracite and bituminous 
coal. Eight months’ service has shown that the combination of 
24 in. x 32 in. cylinders, 225 lbs. steam pressure and 61% in. 
diameter of drivers has produced a locomotive which is very 


well adapted for fast, heavy road service, as well as for slow, 


heavy grade work. 

One of the most interesting features of the design is the fact 
that a superheater is not used. To make up for its absence, 
however, an extra large amount of evaporative heating surface 


has been provided. It is stated by the designer that a proportion 
of 30 to 1 between heating surface and grate area is considered 
good practice for burning low grades of fine anthracite coal. 
The grate area is 108 sq. ft., and with this proportion the boiler 
should have 3240 sq. ft. of heating surface. As a matter of fact 
2268 sq. ft. of heating surface has been added to this, making 
the total 5508 sq. ft., It is necessary to burn buckwheat coal at 
comparatively low furnace temperatures which requires a very 
large grate surface to get the best results. On this account the 
extra heating surface is added in order to approximate the same 
fuel economy as might be obtained by the superheater without 
the extra complications incident to its use. Thus far in the op- 
eration, the smokebox temperatures seem to be comparatively 
low and the amount of coal burned for the work done is rela- 
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Frame Brace Between the Third and Fourth Pairs of Drivers. 


tively smaller than is required in other types of locomotives 
on this road. 

Since a combustion chamber 43 in. in length has been installed 
ahead of the firebox, the tubes are but 17 ft. 8 in. long. In 
order to get this very large amount of evaporative heating sur- 
face with the 214 in. diameter tubes used, it is necessary to have 
a very large diameter boiler. The barrel is made up of three 
sections, the forward one being 84 in. in diameter and the third 
one 96 in. in diameter, the intermediate course being made coni- 
cal to connect the two. The thickness of the sheets of the first 
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course is % in., and it is 15/16 in. in the second and third courses. 
The dome is flanged from a single piece of 1% in. steel plate 
and is but 10% in. in height. 

This is probably the largest grate that was ever applied to a 
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each is in two sections for shaking. There is a wide dump plate 
at the front and rear of the center row of grates. There are 
two fire doors, elliptical in shape and measuring about 12 in. x 
18 in. The grates have a slope toward the front in a straight 
line in order to make it possible to fire this length of firebox. 
The usual brick wall used in the Wooten type of firebox is found 
in this design and flexible staybolts are used in the corners of the 
sides and in the roof sheets. The combustion chamber is sup- 
ported by sling stays. 

In order to reduce trouble with frame breakage as much as 
possible, the matter of substantial bracing has been given par- 
ticular attention. The frames are in two parts, the main section 
being 5 in. in width and 7¥% in. in depth over the pedestal. The 
trailer frame is spliced to it and is 4 in. in width. In addition 
to the cylinders and the firebox supports, these frames are braced 
by a heavy casting at the guide yoke and but slightly less heavy 
braces between the other pairs of drivers. An inspection of the 
illustrations of two of these braces will give a good idea of the 
care this feature has been given. 

The cylinders are cast separate from the saddle, and the front 
frame extension, which measures 5 in. x 13 in. at this point, is 
completely housed between the castings for a length of about 52 
in. Fifty-nine 1% in. bolts are used to form the connection be- 
tween the cylinders and saddle, and ten of these pass through 

16x12" sd | 
Cylinder  (e-2/25 | 


Arrangement of Brake Rigging Which Includes a Connection to the Trailing Truck. 


locomotive and measures 9 ft. in width by 12 ft. in length. The 
grates are of the rocking type with short fingers and narrow 
openings in the center, suitable for the fine grade fuel to be 
burned. They are installed in three sets across the firebox and 
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the frame. Exceptionally large exhaust ports are provided 
through the cylinder castings, and large outside steam pipes con- 
necting at the top center of the valve chest are used. It is stated 
that these large steam passages have made a very free moving 
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General Arrangement of the Screw Reverse Gear; Philadelphia & Reading Mikado. 
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locomotive with little back pressure. The engine will move 
itself with 30 lbs. steam pressure. 

The 14 in. piston valves are arranged for inside admission and 
the valve gear gives a maximum travel of 6 in. An original 
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Ball Thrust Bearing in the Screw Reverse Gear. 


arrangement of screw reverse gear has been used and is shown 
in detail in one of the illustrations. The limited clearance be- 
tween the sides of the cab and the firebox made it necessary to 
place the screw and the crosshead outside of the cab, and it 
was also necessary to offset the center of the hand wheel from 


Interior of Cab Showing Position of Reverse Wheel. 
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the center of the shaft, bringing it on the back of the boiler 
head. This was done by introducing a train of gears contained 
within a case secured to the boiler head. A cut-off indicator is 
arranged just below the reverse whee! by means of a pointer 
connected to an inverted pendulum working with the crosshead 
of the reverse gear. To obtain the desired offset in the center 
line of the screw reverse shaft and the connection to the arm 
of the lift shaft, a central rocker has been introduced in the 
reach rod. ‘This is pivoted at the center and reverses the move- 
ment of the reach rod. One of the detail illustrations shows the 
arrangement of the ball bearings on the main screw. It will be 
seen that these are arranged to take the thrust in either direction. 

Two 16 in. x 12 in. air brake cylinders are used on either side 
of the locomotive and operate the brake shoes on all four of 
the drivers, as well as the shoes on the trailer truck. The ar- 
rangement of this rigging and location of the cylinders is clearly 
shown in one of the illustrations. The locomotive is provided 
with two 11 in. air pumps and the main reservoirs are located in 
a vertical position underneath the cab. 

The general dimensions, weights and ratios are shown in the 
following table: 

General Data. 


A AS PERRA PMLA pois Seed AA A 4 ft. 8% in. 
SEGE coher tie Mase as OM nae sign k Re Da ralstale Deasiyd o> cen a4 peewee Freight 
Enel AIR INS ESA ee RE TRI AAA AA Mixture 
Tractive CROCE isles cnt AAA AAA o DIES DLA Se 57,319 Ibs. 
Weight im WOT RIN OTI AR buses eke ata di be 331,000 Ibs. 
Weight on DEI Sie cas aa e Kan cad onion Bsmt ata ooh es 249,000 Ibs. 
Weight on Jer AU ci a4 ke BES Osa GS Beh AA 25,100 lbs. 
Weight on tralha truck 357.56 is di AA 56,900 lbs. 
Weight of engine and tender in working order..... ........... 491,000 Ibs. 
Ve GUE Dase OLE IÓ A A 16 ft. 6 in 
Wheel base, engine and tenier: 5600 iis hese cece teeth ae cases 68 ft. 4% in. 
Ratios. 
Weight on drivers. = tracte enotita oni tena a dee oe aa 4.34 
Total Weight -= tractive forts as eo age ned 1 EOL 5.77 
Tractive effort X diam. drivers — heating surface......... .. ..... 640.00 
Total heating: surface = Grate Areas aa Keen geass ARA 48.24 
Firebox heating surface — total heating surface, per cent............ 5.41 
Weight on drivers — total heating surface............... o... .... 45.20 
Total weight -+ total heating surface. ..ccconrnrria orar ie 60.10 
Volume both: cylinders, Cui Tiiiasrizanir didas ei taku 16.75 
Total- heating. surface <= VOL. TFIMOC asirio 3.29 
Grate: afew A VOL OUNAE ds a sae ROI 6.45 
Cylinders. 

RING E SNIT ESE O RR Waits ee O A Simple 
Diameter and Stroke oi ce ne ici rra aria 1 32 in. 
Valves. 

E A QR Bie spn A TES eel NAS PUERRO AICA ROS AES Beare Piston 
A A ddan chara dled doa. OR OMA OOL SONS ae OEE Dea POSSE Ls 14 in. 
Createt travel ARANA REE ELE IAE 6 in. 
Cite lk octanos ORO REA SDE Dae OOP EREE BE oa PRIOR OMS AS Tas 1 in. 
Enade CIGAR ra EE iD AN AAA a 1/16 in. 
LR A IA A O IA OP Swe eae Y in 
Wheels. 

Driving, diameter Over tires. ¿sirena ie 61% in. 
Driving journals, diameter and length............ «o... ... 11 in. x 13 in. 
Engine truck wheels, diameters sesse csacsi ccc ctercesensveesneseese 33 in. 
Engine truck. Jourbali ois 6s.c viens cccg cecelee te one's 60g welen ends 7 in. x 11 in. 
Trailing truck wheels, diameter cs c.ooorro conoci 42% in. 
Trailing truck jar i++ dis arder nba & in. x 14 in. 
Boiler 
Style: air Wooten 
Working: pressure <a ias ri AAA AS 225 lbs. 
Outside diameter: Of: Hirst TIME. ote dtearn aoaaa a Wala ee ban ee 84 in. 
Firebox, length and width; sss saaie ccc alec pete oie wie tie wie de o ps 144 in. x 108 in. 
Prehoz plates, AHiGkHeOh: ARA ose eel daapeeama game eee 344 in. 
Firebox; Water APRETAR E O E F: -S in.: S. & B.,. 4 m: 
Tubes, number and outside diameter.............<..........-504—24 in. 
Tubes; lengthy, aac cages sina ger circa 17 ft: 8 in: 
Heáting murface; tubes intra po RO Ode TE, 
Heating surface; firebox. cio cccoerjoós mera e 298 sq. ft 
Heating: surface, total piire ons reana see ade wae rr OA BQ. Et 
A TA IS EA RA NA AI 108 sq. ft 
Smokestack, height above rail............««o ee... ossosa aie to 180 in. 
Tender. 

A RN pee A O Ce 12 in. channel 
Wheels, Hime ini iniciar ri a ide 36 in. 
Tournals, diameter and length.........-ceeeseeeeeee +e 334 in. x 104 in. 
Water A A O AAA 8,000 gals. 
Coal capacity ¿mis ir AAA O ARA 12.85 tons 
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PLANING TAPER FLANGES ON DRIV- 
ING BOXES 


. BY C. L. DICKERT, 
Assistant Master Mechanic, Central of Georgia, Macon, Ga. 


It is the general practice on most roads to taper the inside 
of the flanges of driving boxes from the center in both direc- 
tions. In this way the rocking of the engine will not tend to 


break the flanges of the box or the shoes or wedges, nor will 
In order 


the box bind in the pedestal as the locomotive sways. 
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on the plate, which provides for running out the taper at the 
proper place. In the center of the plate is a guide or slot 
which gives a movement, varying up to % in. either side of 
the center line, to the bottom of a lever supported from the 
cross rail of the planer. This lever is fulerumed around a pin 
secured at the center of the cross-rail and carries a roller at 
its lower end which fits in the slot. On this lever or rocker 
arm are two connecting links spaced a suitable distance from 
the center of the fulcrum to give the required travel to the tool 
heads. These links are connected by pins to the rocker arm 


— 
i P 
' i 

Í h pamo eee eee 


a a a 


+ 
182—--3 


a A 


~ 


left Hand Thd Right Hand Tha. 


Angle Plate, Guiding Slot and Details of the Lever. 


to properly plane these taper flanges it is generally necessary 
to have six separate chuckings of the box while on the planer. 
The general practice in this respect, is, first to plane the boxes 
straight in the shoe and wedge face, then line out one end of 
the box for the required taper and plane one side. The tool is 
then swung over and planes the opposite side of the channel, 
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and to the tool head, and are provided with turnbuckles so that 
the tool head can be adjusted. i 

When planing a set of boxes, the first operation is to plane 
out the shoe and wedge face. When this is done on one side, 
the links are connected as shown in the illustration, and the 
feed screw nuts are removed, allowing the heads to move freely 


To operate, remove nuts from end of feed spindles, 
(marked A) then screw spindles ov? abou? one | 
inch which will allow heads to work free. | | 


Arrangement of the Apparatus on the Planer for Planing Taper Flanges. 


and the same operation ig performed for planing the other two 
tapers on this side of the box. The boxes are then turned over 
and the other side is planed in the same manner, requiring six 
separate chuckings. 

With the device shown in the illustration, which is used at 
the Macon shops of the Central of Georgia, the operation can 
be finished complete with but two chuckings. It consists of a 
large angle plate, which is clamped to the planer bed in the 
usual manner. The driving boxes are placed on either side of 
this plate, the center of the box being set to a center line marked 


on the cross-rail. The side tools are placed in heads and ad- 
justed by means of the turnbuckle on the connecting links. 
When one side of the flange has been planed, the links are re- 
versed, changing the motion for planing the opposite flange. 

After finishing the first side of the boxes, the cross feed is 
again required, and all that it is necessary to do is to remove 
the connecting links and place the nuts on the feed screws. 
It is not necessary to remove the rigging. All the boxes are 
planed alike, and the attachment can be made to plane any taper, 
leaving as much straight at the center as desired. 
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GENERAL FOREMEN'S CONVENTION 


Apprenticeship, Scheduling and Routing Work in 
the Shop, Repairs to Superheaters, Driving Boxes. 


The ninth annual convention of the International Railway 
General Foremen's Association was opened at the Hotel Sher- 
man, Chicago, on July 15, 1913, by President F. C. Pickard. After 
a prayer by Rev. Bishop Fallows, the association was welcomed 
to the city by Leon Hornstein, assistant city attorney. 


PRESIDENT PICKARD'S ADDRESS. 

F. C. Pickard in his presidential address spoke, in part, as 
follows: 

The work of the General Foremen’s Association has been far- 
reaching, well defined and its benefits have been appreciated by 
all. By a mutual discussion of the many subjects that come be- 
fore the convention and the benefits gained by convention work, 
your attendance is profitable to yourself and to your company. 
The man who tries to keep all his own trade knowledge to him- 
self should remember that he has no right to the ideas of others. 

As general foremen we should be able to make an analysis of 
our Jocal conditions and surround ourselves with the proper or- 
ganization to meet the requirements of shop management. Or- 
ganization is recognized as an economical necessity to effective 
control and co-operation in human effort. Organization deals 
with men, and industrial organization includes the elements of 
production and transportation. 

We should consider carefully the recommendations that are 
placed before us and let us not lend the prestige of the asso- 
ciation to anything that may increase the cost of maintenance 
in shop operation. The conclusions we may arrive at as recorded 
in the minutes of our convention are the harvest we reap. The 
improvement so derived in shop practice means necessarily an 
increase in output which is always appreciated by our superiors. 
Be sure you are right and then command the courage to carry 
out your convictions and you will win. 

I have been particularly impressed during my connection with 
this organization with the probabilities of promotion from the 
ranks of the general foreman to one carrying higher responsi- 
bilities in the mechanical field. Many men who have so risen 
have been active in the work of this body and owe their pro- 
motion to their activity in promoting the welfare of their com 
panies by close attention to the subjects brought before them. 
You will find that the men doing the big things today are those 
who were yesterday doing the little things the best they knew 
how. 

I wish to recommend that the subjects to be presented for 
discussion continue to be on shop operation, methods, etc., and 
that standing committees be appointed on machine work, cre-t- 
ing work and roundhouse practices. 


MR. QUAYLE'S ADDRESS. 


Robert Quayle, superintendent of motive power and machinery 
of the Chicago € North Western, addresscd the meeting and 
spoke on the value of the meetings of inechanical men having 
the same interests, of which there arc now a large number each 
He pointed out that it is uot only the intelligence of one 
man that counts, but much greater is the combined intelligence 
of all men. If each man will take back a single idea or kink 
from each of the others, his value to his company would be in- 
creased enormously. 

It is not so much the idea that somebody will notice you and 
put you in some other position that makes you put forth your 
best efforts, but because you think it was right to do it, and be- 
cause you love to do it, and because your self-pride and your 
ambition compels you to do it; and when you do that without 
any thought of anybody else, somebody comes along without 
even touching your shoulder, and you are moved to a higher 
position, and then you see what did it. There were other cyes 


year. 
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that were looking around for men to fill the position, and they 
found you right there and took you. Keep going on this line and 
it will be your turn next. 

How about the progress of the man? We talk about the 
progress of machinery. We are building ponderous locomotives ; 
we are putting on superheaters and other devices. But we are 
not considering very much about the man. There are certain 
lines along which men can develop and become better men; they 
can be more useful in the community in which they live. 
more useful in their own homes. They can be more useful in 
the field of labor in which they are exerting their efforts. 

General foremen hold an important position. You are the 
leader. Your influence means a good deal. Your intelligence 
ought to mean a good deal. Sometimes we think that as one man 
we cannot do much, but one man can do a whole lot and we 
ought to determine that we will do the best we can and have 
things coming our way. " 

Are you a good instructor? 

You have had some teachers in your time that could say some- 
thing to you, or ask you a question in a cynical manner that 
would stir up all the ire in you and you would resent it. They 
made an impression, but it was rfot a good one. They did not 
know your disposition. If you have foremen under you, you 
ought to know their dispositions. You ought to be able to teach 
them without touching under the lower rib, and you are not a 
good instructor if you cannot do it. You may have some men 
that you cannot treat that way, and if you have the best thing is 
to relegate them to the rear, because you must have harmony, 
and you must be the leader to work with them and get them to 
work with you. If you do that you will have a very good knowl- 
edge of the men who are associated with you in each depart- 
ment. By and by somebody higher up will look for a man to 
take some important job. You may be the fellow he has his 
mind's eye on, but you are filling such an important position 
thet the fellow next to you in the shop—he is not as good a man 
as you, not nearly—cannot succeed you. He says: “I can’t take a 
charce on that. I am not going to take a man out of that position 
‘nd lift him up a notch higher until we have somebody in the ranks 
that will take his place.” Some of us sometimes feel that it is not 
a good thing to have that kind of a man right next to us. We 
get jealous and afraid that he will get our job. Jealousy has 
no place in a workshop, nor anywhere else. I want to tell you 
that the man who succeeds in getting men who are in every 
particular better men than he is, will succeed, and if I cannot 
get a man for my associate who is a better man than I am, I 
won’t have him. He must be a better man than I am in every 
way. At least I must think so, and when I have got him there, 
what does he do with me. I get 7. force around me then and 
support that is as staunch as the very heavens above. Let us 
get men about us that we know are our superiors. That is not 
reflecting on you either when I say it. If I have a man who 
has good men about him I know he has the fellows that are doing 
the work. 

Have you got vour eye on good material all the time to fill 
the positions that are becoming vacant by men who are being 
moved up or leaving the service? You ought to have, and | 
have no doubt you do have. Don't you know it is the hardest 
thing in the world for men to pick out men to fill the positions 
higher up. A good deal of training is necessary and you men 
ought to have these men down at the beginning that have the 
intelligence, that have the moral fitness, that have the mechanical 
fitness. I said, moral fitness, and I want to tell vou that you do 
not want to put any man into a position of trust who is over a 
lot of other men, unless he is a clean man. 
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If a young man were to come to me and ask me how to suc- 
ceed, do you know what I would tell him was the first essential 
to success? You might say a good technical education. I would 
not. That is a splendid thing. You might say a fine physique 
and good health. That would be a good thing, and I might name 
a good many other things, but the greatest thing for us to culti- 
vate is character, and I want you to spell it with capital let- 
ters. Character goes out from you in every word that you speak 
and indicates the kind of man you are. It will be reflected 
today in the work that you do. It is reflected in your conver- 
sation; it is reflected in your home; it 1s reflected in the com- 
munity in which you live—the kind of character you have, the 
kind of man you are—and don’t we all like to be the best kind 
of man we can be. i 

Secretary-Treasurer Report —The total membership at the 
opening of the convention was 214, and the balance in the treas- 
ury was $620. 


SUPERHEATER LOCOMOTIVES 
BY P. C. LINCK, C. & E. 1. 


One of the most important items in maintaining superheater 
locomotives for successful operation, is to keep the flues and 
superheater units clean. To obtain the best results a special man 
should be appointed to clean the flues, remove the clinkers or 
honey-comb that may form on the return bends at the firebox 
end, the crown sheet and the brick arch. He should be held re- 
sponsible if the engine is allowed to go out without being thor- 
oughly cleaned. For cleaning the flues a 34-in. gas pipe long 
enough to extend entirely through the flue should be used. This 
pipe to be inserted at the firebox end and gradually worked for- 
ward to the front end of the flue under the superheater unit, 
blowing the dirt off the front end of flue. 

The flues should be given close attention, if leaking or in need 
of re-working. The prosser expander only should be used. If 
some of the beads are away from the sheet, a standard beading 
tool should be used to tighten them to sheet. Rolling has a 
tendency to stretch flue sheet holes and put a strain on the 
bridges between flue holes. 

At stated intervals, the superheaters should be given a test 
with warm water at a pressure of about 100 lbs. The boiler, 
seams and flues in front flue sheet, all joints in the superheater 
steam pipes, rings, exhaust pipe, all joints to the steam header 
should be carefully examined for leaks; also for cracks or break 
in header, and the unit pipes just below the ball joint. I under- 
stand on some roads this is where the most trouble is experi- 
enced. The return bends at firebox end should be thoroughly in- 
spected and the slightest leak repaired before the engine goes 
into service. 

On one type of superheater we have had trouble with the 
steam pipes leaking. Considerable of the trouble was due to the 
rings being made of brass. They seemed to deteriorate very fast, 
and we have changed these to a good grade of cast iron. We 
also found the joints were not made perfectly. By seeing that 
joints are perfect and by using cast iron rings we have over- 
come most of this trouble. 

We have experienced some trouble with both types of super- 
heater unit pipes and return U’s leaking where fitted together, 
generally at the back end, but a few at the front end. To make 
temporary repairs on one type we plug the front end, but if left 
plugged too long, the back end will burn off on account of having 
no circulation through the pipes. As soon as practicable we re- 
move the pipes that are leaking, repair, and test before replacing. 

We had considerable trouble with the valve bushings, valve 
packing and cylinder packing on the first superheater engines. 
They were Pacific type passenger engines equipped with Emerson 
superheaters. Part of this trouble was on account of the men 
not being familiar with the best way of handling the lubrication, 
and a great part was due to the metal used in these castings. 
The best quality of cast iron should be used for these parts. 
We have verv little trouble with valve packing since, we make 
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the valve packing lg in. large. cut out the proper amount, then 
have a jig for compressing together and turning off to the exact 
diameter of the valve chamber. The later superheater engines 
were equipped with a semi-plug piston valve. 

The piston heads seem to wear very fast, partly due to the 
weight of the head riding on the cylinder. We have none 
equipped with the extension piston and it is a question if it would 
be economical to apply the extension piston and maintain it or 
to renew the heads every eight or nine months. We experi- 
mented by trying a composition of copper, lead, tin, zinc and 
antimony, applied to the bottom of piston head. It has been 
running on some of the engines for five or six months and is giv- 
ing good service. On one engine that had worn the cylinder and 
piston head 5/16in. we applied this composition to the piston head. 
Three months afterward it showed 1/16 in. wear of the metal 
applied. 

The question of lubrication of superheater engines is one of 
the most important items. There is considerable discussion on 
using a high grade of valve oil, that would withstand the heat 
before burning, or carbonizing. It has been recommended that a 
special grade of oil be used for superheater engines. We have 
made a few experiments and tested out different theories. One 
test was to attach a long copper pipe to the lubricator on a test 
rack, coil the pipe, and put the coil in a forge, heating to a red 
hot heat, letting the lubricator feed regular valve oil through the 
hot pipe. The oil came through the heat in as good condition as 
it cid when the pipe was not hot, the oil being kept from burning 
by the steam as they both flowed through the pipe. 

The oil should enter the steam as far away as possible in order 
that it may atomize and be thoroughly mixed with the steam 
before reaching the parts to be lubricated. On this theory we 
removed the oil pipes leading to the cylinders, and only used 
the feed to each valve. All the new engines purchased since 
have been ordered with only a three feed lubricator, with booster 
valve attached. We have had but comparatively little trouble 
with these engines. 

On receiving general repairs, flues or steam pipe work on one 
type of superheater we remove the steam pipes and superheater 
unit pipes together; a boiler plate bracket is used to hold the 
pipes in proper position. They are handled with the electric 
crane, and after being repaired and joints made on the steam 
pipes they are given a hydrostatic test of 250 Ibs. They are 
then handled with the crane and replaced in the engine. After 
all joints are tightened we apply a water test to see that joints 
and connections are tight. The other type we handle one unit 
at a time; each unit is tested separately; we have a tool that we 
connect to ‘the unit pipes and apply a water and air pressure of 
200 Ibs. Where one or two unit pipes are broken below the ball 
joint, it is the practice at some places to splice the pipe with a 
steel coupling; making the ball on the short piece of the unit pipe 
in the smith shop, on a die similar to a bolt header die; it is 
afterwards finished to proper size. We have applied the ball 
end to new unit pipes in this way, finishing on a turret lathe to 
a standard former for ball joint. We are also trying welding 
a set of return bends on the firebox end with acetylene. 

The units should be provided with supports and bands to re- 
place any that have been lost or damaged; units 18 ft. long or 
over should have two supports, the first 6 in. from the back end 
and the second midway between the first and the end of the 
straight portion of the unit. Unit bolts should be examined and 
replaced if not in good condition. Whenever units are removed 
from the boiler, the tube supports and bands should be inspected 
and replaced by new ones if not in good condition. 

We have made quite a number of small special tools. The 
formers for grinding the superheater header and unit pipe bal! 
joints give the best service when made of copper. We have 
reamers for these. so when they are worn or not standard, all 
that is necessary is to use a reamer to keep the formers standard. 
We made a cutter for cutting large holes in flue sheet, a ball 
reamer for removing the sharp edge after cutting the holes, a 
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roller fur copper ferrules in the back flue sheet, rolls for applying 
unit pipes on the Emerson superheater, rolls and Prosser expand- 
ers, for working the large flues, a machine for cutting all size of 
flues, jig to hold the steam pipe rings to be ground with an air 
motor, one for drilling and reaming the holes on the superheater 
header, standard gages to keep all beading tools, Prosser expand- 
ers and ball joints to a standard. These should be carefully 
checked as an odd size beading tool or Prosser may do consider- 
able damage to the Hue or fue sheet. 
DISCUSSION. 

Difficulty in making a tight joint between the units and the 
header has been overcome in a number of instances by heating 
the bolt holding the clamp to the header when putting it in 
place. It is only given a black heat, or approximately the same 
temperature it attains in service. Copper gaskets under the ball 
joints are successful for temporary repairs, but should not be 
used for permanent work. 

Piston heads and rings wear much more rapidly on super- 
heater engines and the extension piston rods were generally 
favored on this account. Graphite lubrication has been very suc- 
cessful on several roads, although if too much graphite is fed 
to the cylinder it will cake around the rings with disastrous 
results. l 

The expander should always be used in tightening the super- 
beater tubes. A tight htting ball on the end of a rod has been 
successfully used for removing dents in these tubes when they 
are being repaired. 

The practice of plugging superheater units that leak was gen- 
erally condemned. Repairs should be made immediately. Broken 
unit pipes have been repaired by joining on a new piece by means 
of a connection made of seamless steel tubing and threaded or 
welded. 

The importance of greater care and accuracy in the general 
repairs to the motion work was mentioned by one member. Pack- 
ing on piston and valves should be fitted with great care. 
Cylinder and valve bushings should always be bored after they 
are in place. The valves should be very carefully lined in the 
chamber. Lubricating connections should always be free and 
clean. 

While the damper has been taken out of some engines it is 
not considered good practice. On European roads where the 
idea had been given a careful trial the dampers were all re- 
stored. It appears that no particular trouble has been found 
in keeping the dampers in good condition with the exception of 
the steam cylinder and its attachment to the rod. The vertical 
cylinder and heavier attachments now being used will probably 
overcome this. 

One case of the cutting of the tube by the feet on the bot- 
tom of the return bends was mentioned. This is probably due 
to an ingredient in the fuel which forms a cutting compound 
and when combined with a loose unit permits these small pro- 
jections to wear through the tube. The remedy is to keep the 
units tight in the tube and use sufficient supports properly 
spaced. 

Difhculties with rod packing have been overcome by the use 
of hetter material. 

APPRENTICESHIP 
prepared a list of questions regarding ap- 
prenticeship and sent them to forty-five representative con- 
cerns in the United States, asking for replies to the several 
questions. Twenty-five of these letters were addressed to rail- 
road companies, and twenty to other corporations, such as en- 
gine builders. electrical manufacturers, etc.. etc. The following 
is a condensed abstract of the information received in reply to 
the questions: 

Number apprentices employed ? 
porations, 3,004. 

Age limit? Railroads from 15 to 22 years; other corpo- 
rations, from 16 to 21. 
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Educational qualifications of applicants? Common school 
education. 

Number shops employing apprentices ? 
corporations, 38. 
Are apprentices given any educational advantages? Yes. 
Number apprentice school instructors? Railroads,.96; other 

corporations, 51. 

Number apprentice shop instructors? 
corporations, 48. 

Hours apprentices attend school per week? Railroads, 
average 3.6l—vary from 1 to 6; other corporations, vary from 
214 to 8, average 5 hours. 

Are apprentices paid while attending school? Railroads: 
Out of 18 replies, 16 pay while attending school; other corpo- 
rations, 17 out of 20 pay regular rate while attending school. 

Subjects taught in school? Railroads: Spelling, letter 
writing, arithmetic, elementary mechanics, materials, drawing, 
trigonometry, physics. Other corporations, subjects vary ac- 
cording to needs of different corporations, much attention being 
given to character building, courtesy, civility, etc., the practical 
subjects relating directly to needs of each company. 

Is instruction during daylight working hours? Railroads, 
out of 18 replies, 16 give instructions during daylight working 
hours. Other corporations, 17 out of 20 give instruction dur- 
ing daylight working hours. 

Length of apprenticeship? Railroads, 2 from 3 to 4 years; 
3 from 4 to 5 years; 13, 4 years. Other corporations; 12 re- 
quire an apprenticeship of 4 years, the other 8 vary from 2 to 
7 years. 

Per cent. of boys entering who complete apprenticeship? 
Railroads, 71 per cent.; other corporations, 65 per cei. 

Per cent. of graduates remaining in the service? 
77 per cent.; other corporations, 56 per cent. 

Do you encourage graduates to remain? Railroads, yes; other 
corporations, yes. 

Is any bonus or prize offered boys to complete apprentice- 
ship? Railroads, yes, 3; no, 15; other corporations, yes, 13; 
no, 7. 

Have results obtained justified your trouble. expense, etc., 
of educating and training your apprentices? Railroads, yes; 
other corporations, yes. a 

From the informafion received it is evident that the subject 
of apprenticeship is attracting considerable attention, and that 
there has been a substantial development in the work. In ad- 
ditions to the larger and more prosperous railroads in the 
country, nearly all of the large industrial concerns have insti- 
tuted educational courses; some of these have regular appren- 
tices schools, others co-operate with the public schools in the 
continuation schools or part-time system and still others have 
made arrangements whereby the men whom they are training 
may receive instruction through the correspondence schools or 
Y. M. C. A. schools. These courses are offered to their em- 
ployees not only by the large corporations making railway sup- 
plies, but by the large department stores, etc.; even large bank- 
ing concerns organizing schools to train men to handle their 
auxiliary organizations such as gas and electric power com- 
panies, street railways, etc. Many of the men trained by the 
large supply companies go out and work for the companies 
purchasing their supplies. In addition to teaching these men 
subjects relating directly to the needs of their respective organ- 
izations, they also teach character building, politeness, and the 
ability to “get along.” Probably some 200 corporations are now 
offering their employees educational advantages, paying them 
for the time spent in school. They would not be doing this if 
it did not pay them in dollars and cents. 

The committee unhesitatingly recommend to the association 
that the question of apprenticeship is worthy of consideration 
by the officers of railroads. and manufacturing concerns, and 
submit the following reasons: 


Railroads, 168; other 
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First: Apprentices have proven satisfactory from a com- 
mercial standpoint. 

Second: Graduate apprentices have been advanced to posi- 
tions of authority in many shops. The apprenticeship system 
is harmonious in a shop employing either the day work or piece 
work system. The committee, recognizing the fact that there 
is a wide difference in organization and local conditions as to 
available material and facilities for instruction, considers that 
a hard-and-fast general apprenticeship code is impracticable, 
and, therefore, suggests the substitution of basic principles 
rather than a formal code. : 

To assure the success of the apprenticeship system, the fol- 
lowing principles seem to be vital, whether the organization is 
large or small :— 

First: To develop from the ranks in the shortest possible 
time, carefully selected young men for the purpose of supply- 
ing leading workmen for future needs, with the expectation 
that those capable of advancement will reveal their ability and 
take the places in the organization for which they are qualified. 

Second: A competent person must be given the responsibil- 
ity of the apprenticeship scheme. He must be given adequate 
authority, and he must have sufficient attention from the head 
of the department. He should conduct thorough shop training 
of the apprentices, and in close connection therewith, should 
develop a scheme of mental training, having necessary assistance 
in both. The mental training should be compulsory and con- 
ducted during working hours, at the expense of the company. 

Third: Apprentices should be accepted after careful exami- 
nation by the apprentice instructor. 

Fourth: There should be a probationary period before ap- 
prentices are finally accepted; this period to apply to the ap- 
prentice term if the candidate is accepted. The scheme should 
provide for those candidates for apprenticeship who may be 
better prepared as to education and experience than is expected 
of the usual candidate. 

Fifth: Suitable records should be kept of the work and 
standing of apprentices. 

Sixth: Certificates or diplomas should be awarded to those 
successfully completing the apprentice course. The entire 
scheme should be planned and administered to give these di- 
plomas the highest possible value. 

Seventh: Rewards in the form of additional education, both 
manual and mental, should be given apprentices of the highest 
standing. 

Eighth: It is of the greatest importance that those in charge 
of apprentices should be most carefully selected. They have 
the responsibility of preparing the men on whom the roads 
are to rely in the future. They must be men possessing the 
necessary ability, coupled with appreciation of their responsi- 
bilities. 

Ninth: Interest in the scheme must begin at the top, and it 
must be enthusiastically supported by the management. 

Tenth: Apprenticeship should be considered as a recruiting 
system and greatest care should be taken to retain graduate ap- 
prentices in the service of the company. 

Eleventh: Organization should be such as graduate appren- 
tices can afford to enter the service for their life work. 

In addition to the principles set forth above the committee 
urges the necessity of having adequate instructions for the shop 
and not confusing this part of the boy’s education with the 
school room work. While we recognize the great value of the 
school room instruction, we believe the one should supplement 
the other. The principal objection offered by foremen to ap- 
prentices in the shops is the time which must be spent with 
beginners. With adequate shop instruction the foreman is re- 
lieved of this. The boy is given assistance as soon as he enters 
the shop and is made productive at once. It has been demon- 
strated that where you have twenty apprentices in one trade in 
a shop the increased output of the boys brought about by a 
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practical instructor, will amply justify the employment of a shop 
instructor. 

Committee: F. W. Thomas (A. T. & S. F.), chairman; 
C. W. Cross (N. Y. C. Lines); E. V. Lea. 


DISCUSSION. 


After presenting the report, Mr. Thomas spoke on the gen- 
eral subject stating in part: 

While all of the railroads included in the report, and also the 
manufacturing or commercial concerns, show a determined 
spirit to give the boys in their employ the best opportunity pos- 
sible to learn the trade, it is a further evidence of a necessity 
which the times have demanded. The modern shop offers little 
chance for a boy without some one to guide and direct him. 
The foreman, and the gang foreman are too busy and have too 
many other duties to perform to be bothered with green boys. 
A boy floundering around a big modern shop for four years with 
no kindly hand to help or direct him is what gave the old ap- 
prentice system a black eye from 1890 to 1905. He was a failure, 
and at the end of four years he knew next to nothing of the 
trade. The old mechanic passed away, and there were no trained 
men to take his place. That is why you suffered such a dearth 
of first class mechanics. That is what drove you to the special- 


-1st, the handy man, the man who could successfully run one 


machine, but no other. 

The Santa Fe Railway said to the general foreman and fore- 
men: “We know you haven’t the time to pay much attention 
to these boys; you look out for the output of the shop and 
your other duties, and we will put a man there whose sole 
duty will be to look out for the apprentices, and be responsible 
to you for the boys’ progress and work. He will move them 
from machine to machine, job to job, showing them step by 
step, and then we will have a school room; the boy will be 
taught by another instructor on such subjects as he needs in his 
trade, receiving the mental training along with the practical.” 
With the present system we have found that the boy, with the 
assistance of his shop instructor, becomes productive at once. 
No time lost experimenting znd finding his place or getting over 
his stage fright. In the absence of a regular man on any ma- 
chine, our foremen simply ask the shop instructor to put one 
of the boys on the machine while the regular man is off. He 
does it and stays with him enough to insure a reasonable day's 
output. The success we have attained with our apprentices 
has been due to the full, ample shop instruction. We appoint 
the best men we have and enough of them to insure the boys’ 
complete instruction. I believe, with Mr. Basford, that the pres- 
ent shops need more instructors and fewer inspectors. 

We are not trying to make mechanical engineers; the colleges 
furnish these. We are not trying to make draftsmen; the 
schools furnish these. We want to make first class skilled me- 
chanics to operate our machines, men who are trained and edu- 
cated in our ways, our methods, our standards; whose home and 
family ties are within our midst. We are making them the 
equal of any on earth, good mechanics, good citizens, proud 
of their work, and their road, and the apprentice system which 
has made their present condition possible. 

C. W. Cross, supervisor of apprentices, New York Central 
Lines West of Buffalo, stated that the purpose of the appren- 
tice system is to provide the motive power department of rail- 
roads with an adequate recruiting system which will eventually 
produce from the ranks a large number of skilled workmen, 
a number of foremen, a sufficient number of good draftsmen, 
a few master mechanics and an occasional superintendent of 
motive power. The general plan is twofold, and provides for 
shop instruction of the apprentice in the trades and also for his 
instruction in mechanical drawing, practical mathematics and 
shop problems during working hours while under pay. 

It seems to me at the present time there is no more serious 
problem confronting the railroads and manufacturing concerns, 
especially the mechanical department, than the future relation- 
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ship between the employees in the mechanical department and 
the companies. We find that probably as much of the time of 
motive power officers is taken up in considering the difficulties 
of the labor problem as is devoted to the strictly technical sub- 
jects of the department. The growing tendency to specialization 
seems to have led to a lack of general all-around mechanics 
in the shops, and it has been noticed in probably every shop in 
the country that there is a great dearth of suitable men. When 
a good man is desired for a foreman, the man in charge of the 
shops, or of the department, looks about to find a man of the 
right caliber and a man who has enough general information 
about his department work to be put in charge of men. That 
problem has to be faced, and it seems to me that the step that 
has been taken by the several roads which have established ap- 
prentice schools on a comprehensive and broad scale, is one of 
the most important moves that has been made by the railroads 
and manufacturing concerns in this country for a long time. 


There has been a tendency lately, in connection with various 
organizations, to seemingly lower the standard of efhciency of 
the men. I believe that an apprenticeship systenf will offset 
that tendency and raise the standard permanently for the fu- 
ture, as it should be raised, so that instead of going through 
our shops and comparing the present class of men with those 
of fifteen or twenty years ago, and commenting as we do now 
that they are not up to the old standard, that we may in a few 
years from now look through the shops and find the standard 
constantly improving, and so that others may look to the rail- 
roads as an example of the best methods of raising the caliber 
and the general standard of mechanics. There is a common 
tendency in shops for foremen to feel that they, in taking young 
men into the shops as apprentices to become mechanics must 
get all they can out of them—to get all the value possible at the 
first from their services, forgetting that one of the desirable 
features in training apprentices is to make them first-class 
workmen. The value cannct always come in the first year of 
their apprenticeship, but just as surely as they are properly 
trained, the value will come to the company and to the com- 
munity at large from their services after they have been prop- 
erly trained, and I think we should not forget to make the 
proper training of the young men the first consideration, and 
the getting of the value of their services in the first year of 
their apprenticeship secondary. Surely the best results will 
come in the end by carrying cut this principle. 

The apprentice school of the Central of Georgia at Macon, 
Ga., was described by C. L. Dickert. This school was organized 
August 1, 1912, under the direction of D. C. Buell. It, as well 
as several others similarly designed and operated under the 
same management on the Illinois Central, developed from 
the fact that there was a shortage in available mechanics com- 
petent to take responsible and well paying positions, and a prin- 
cipal object was to train men in accordance with shop ideals 
and standards so that when vacancies did occur competent men 
could be taken from the ranks to fill them. 

The total enrollment is 75. Several of these included in the 
total enrollment are messengers used in the shops and several 
others are rivet heaters in the boiler shop. One-half hour each 
day is devoted to class room work, the apprentice being paid 
for that time and his attendance made compulsory. The sub- 
jects, mathematics and reading working drawings, are taught 
on alternate days. The enrollment is divided into nine classes, 
each class reporting every thirty minutes, from 7 to 9, and from 
9:30 to 12. 

This half hour period every day is contrary to the practice 
of most apprentice schools, most of them having two hour pe- 
riods two or three times a week. It was not adopted, how- 
ever, for convenience. Consider the fact that nearly all gram- 
mar schools have only thirty minute periods, and the class pe- 
riods of the universities are not over one hour. Thirty minutes 
is about as long as a boy can be kept well interested on one 
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subject. Other advantages of the half hour period are that the 
instructor can see the boy every day, keeping fresh in his mind 
the thought of improving every opportunity, and the classes can 
be made small, allowing the instructor to give each boy almost 
individual attention. . 

As to the subjects taught, the first thing necessary for the 
boy to know, after he learns the use of his machine and tools, 
is to learn to read a drawing; therefore, we give him the sub- 
ject of “reading working drawings.” Mechanical drawing is 
nothing he can use in the shop, and while it teaches him after 
a while to read a drawing, it is rather a roundabout way to 
get at it. In teaching “reading working drawings,” the in- 
structor makes use of a straight-edge, triangle and compasses 
on the blackboard, showing some of the principles of geometrical 
construction, also requiring the boys to use these instruments 
frequently. It is also necessary in teaching “reading working 
drawings,” to have the student make many sketches on the 
boards and on paper. After completing this course a thorough 
study on shop sketching is taken up. When completing these 
two subjects, without the boy knowing it, he has really learned 
the biggest part of mechanical drawing, except the use of the 
instruments and lettering. It has been planned that in the last 
six months of a boy’s apprenticeship, he can, if he wishes, take. 
mechanical drawing and learn the use of the instruments, let- 
tering, etc., so when he finishes his apprenticeship, he will not 
only have a knowledge of reading drawings, but he will know 
enough of actual drafting, so that if at any time he should want 
to start in drafting, he will have the knowledge to enable him 
to get started and make some progress with it. 

It takes a year, or a little more, to complete the drawing and 
sketching; after that on the drawing day, work is given that 
might be classed as specific shop instruction; that is, instruction 
relating directly to the work in the shop. At that time, the 
various crafts which have been mixed in classes, are divided 
and the boys are given specific instructions relating to their 
particular trades. 

On mathematics day the beginner in the shop is started at 
the very beginning of arithmetic with addition, and is so in- 
structed that at the time he has finished the drawing and sketch- 
ing he will have gone through addition, subtraction, multipli- 
cation, division, fractions and decimals, which are so essential 
to a man in the shop. 

Applications for employment are rejected unless the boy has 
gone practically through the grammar school, but even then 
he is not as thorough as he should be in this part of mathe- 
matics, and a review is necessary. Shop arithmetic is carried 
practically through the four years as far as trigonometry. 

In addition to the work already mentioned, from time to 
time lessons in spelling, composition and penmanship are given. 
Also matters of general information, so that when the boy fin- 
ishes his apprenticeship he has gotten something which he can 
use whether he becomes a mechanic, business man, or anything 
else. On the other hand, he will have something that’ will 
be a definite dividend-bearing asset to the shop. Half the time 
the generous thing is done by him, and the other half of the 
time he is specialized for railroad work. 

With this apprentice school the instructor has nothing to do 
with the boy in the shop; therefore, not interfering with that 
organization at all. In some cases where the apprentice in- 
structor is responsible for the boy in the shop, the men in the 
shop seem prone to shift the responsibility of the boy and of 
course lost interest in him. It is the desire of the apprentice 
school to have the whole shop organization work in sympathy 
with it, and to take a more active interest in the welfare of 
the apprentice, and to feel that they are responsible for him. 

The cost of this apprentice school is made very low on ac- 
count of the educational bureau having charge. The educational 
bureau can do all the text book writing and work of that kind 
without putting on any extra force and without much other ad- 
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ditional expense. The cost for each apprentice per year is $20. 

A large number of lantern slides showing apprentice schools, 
methods and apparatus used both in industrial plants as well as 
railroads were thrown on the screen and described by Mr. Cross. 

Henry Gardner, supervisor of apprentices, New York Central 
& Hudson River, drew attention to the probable accidental elimi- 
nation of the subject of shop practice under railroad schools. He 
.pointed out that this was one of the most important subjects to 
be considered. The value of studying the personal character and 
habits of each apprentice was also mentioned. It is the practice 
on the New York Central to require a report on the qualifications 
_and character of each graduate two weeks before his time is up. 
A copy is furnished each shop that may require his service. The 
general foremen are urged to visit the apprentice schools at their 
shops at least once a week and thereby indicate their support. 

DRIVING BOXES 

Three papers were presented on this subject, abstracts of which 
follow. 

MR. LOGAN’S PAPER. 

George H. Logan, general foreman, Chicago & North Western, 
Missouri Valley, Jowa, said in part: 

The driving box and its component parts, viz., binders or 
pedestal braces, shoes and wedges, form one of the most es- 
sential parts of a locomotive and when properly machined, as- 
sembled and taken care of, give the engine crew and roundhouse 
foreman but little trouble and prolong the period in which engine 
may be kept in service between shoppings to a considerable 
extent. 

The combination mentioned is valueless, however, if any of 
the three stipulated conditions—proper machining, proper as- 
sembling, and proper care—are not carried out. If wedges are 
not properly set up and if the engine is allowed to make a few 
trips with loose main wedges, due to carelessness or indifference, 
the setting up of these wedges will not eliminate the pound, and 
particularly is this true of a left main box on a right lead engine, 
or vice versa. The pound is still there—the box does not pound 
in the jaws but the journal pounds in the brass and unless the 
wheels are dropped and the brass rebored or renewed. any or 
all of the following troubles are invited: The breaking of frames, 
rods, rod straps, crank pins, crosshead keys, pedestal, binder, 
frame, deck and cylinder bolts; excessive wear on the rod bush- 
ings and brasses, the loosening of the wrist pin bearing in the 
crosshead, the crosshead and spider fit on the piston rod, and, if 
a Stephenson valve motion is used, distortion of valve gear. In 
fact, we do not believe any one can estimate the resultant damage 
of a main driving box pound, with any degree of accuracy, as 
many of the breakages and defects mentioned above do not occur 
or become evident until after the pound has been eliminated, but 
were nevertheless due to straining of the metal or the starting 
of indiscernible cracks while under the stress of a pound. 

The importance of keeping binders tight in frame, jaws and 
wedges set up so as to preclude possibility of any other than the 
intended vertical movement cannot be too greatly emphasized. 

Special attention should be given left main driving boxes on 
right lead road engines, as this box is subjected to a harsher 
shock from the piston thrust than the right. To make this point 
clear, let us assume the wedge to be at the back of the jaw and 
the shoe to the front on a right lead engine working in forward 
motion, and we find that these conditions exist at the time of 
steam admission to the front of left cylinder, and the left main 
driving box is against the shoe. At the time of steam admission 
to front of right cylinder the right main driving box is against 
the wedge. At time of steam admission to back of the left 
cylinder, the left main box is against the wedge. At the time 
of steam admission to the back of the right cylinder, the right 
main box is against the shoe. It is now apparent that the right 
box is in position to receive the shock of the piston thrust while 
the left must be forced from the shoe to the wedge and the 
wedge to the shoe for each revolution while engine is working 
steam. i 
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This accounts largely for the excessive worn flat spot on the 
left main tires due to a slight slip of the wheel necessary te 
change the position of the box from the shoe to the wedge, or 
vice versa. Slip will also be perdeptible if the brass is slightly 
larger than the journal. While the Chicago € North Wester: 
have no left lead engines we will guarantee that where they arc 
in use, the right main box pound is as much a source of trouble 
as the left on other systems. 

Driving box troubles are more frequent on engines having un- 
derhung springs than those with springs on top of frames, not 
because the difference in suspension causes excess wear or strain. 
but because the wedges and wedge bolts of an underhung spring 
engine are neglected in service. Where one of two wedge bolt: 
is broken a block is substituted. 

The correct adjustment of wedges is an important factor; on 
the road the average engineer takes advantage of the time at 
a meeting point or a stop of a few minutes for any reason and 
spotting his engine with the right crank pin slightly in advance 
of the top quarter, he loosens the nuts on the wedge to be ad- 
justed, gives the engine enough steam to pull the drivers against 
the front jaws, or if the brakes are back of drivers, sets his 
drivers, and pries up wedge with small bar, then tightens the 
wedge nuts and if the parts are properly machined he has set the 
wedges up under ideal conditions, and it should give him no 
further trouble. 

We use babbitt metal on the hub side of our driving boxes and 
in addition to a dovetail recess we use a number of brass plugs. 
which are cast a trifle full, of 7% in. diameter, are 15 in. long 
with three grooves lg in. wide and about 3/32 in. deep at one 
end. These plugs are driven in the box and serve a double pur- 
pose: To help hold the babbitt to the face, and in addition the 
plugs are spaced so that in case the babbitt breaks and loses off. 
the plugs cover the wearing surface on the driving wheel hub 
and keep the box itself from the hub temporarily. In addition to 
the brass plugs on the hub face of our boxes, we have woven 
copper wire criss-cross around these plugs and have found it 
very helpful in retaining the babbitt. 

We have a large number of our engines equipped with the 
Markel removable hub plates, a very ingenious device which 
makes lateral troubles on these engines a matter of small import. 

Another source of trouble we experience is the breaking ot 
shoe and wedge flanges on some classes of our power. Of course, 
there is a logical reason for this and in the majority of cases 
it will be found that the driving box is of insufficient width and 
does not have flange bearing enough on the frame jaws and the 
thrust of the box tends to force the shoe and wedge through the 
jaw, breaking off the flanges. 

Our road is making what we call the flangeless shoe and wedge 
installation on all of its modern power, and on the engines so 
equipped broken flange trouble is a thing of the past, as there 
are no flanges to break. This installation, however, is not fault- 
less, as it transfers wear from the shoe and wedge flanges to 
the driving box flange and will decrease its life to some extent. 
while, on the other hand, plates applied to the sides of the frame 
jaws will prevent any possible frame wear at this point, and is, 
therefore, a point in favor of flangeless shoes and wedges. If 
you have broken flange trouble from insufficient box flange bear- 
ing, vou can overcome or reduce breakages to a minimum by 
the use of a generous fillet in your shoes and wedges and hy 
planing the side surface of both shoe and wedge on the hub 
side 3/64 in. lower on the part that extends beyond the jaw faces. 
This takes all torsion from the box thrust and overcomes the 
tendency to force the box against the jaw, as the impact is en- 
tirely on the flange, which in turn is forced fairly against the 
side of the jaw. 

If correctly designed and provisions made for bronze, not 
brass, liners on shoe and wedge faces, cast steel boxes are prac- 
tically indestructible and should last a life time. 

Driving boxes finished, except for boring of the journal and 
the facing of hub side, shoes and wedges finished, except the 
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face, should be carried in the storehouse stock. This practice is 
followed on the Chicago € North Western. 

Boxes for stock are usually machined in lots of 12; they are 
nrst placed on a double head planer and the sides are surfaced. 
Next they are delivered to a large slotter and slotted two or 
three at a time, for the brass and cellar fit. From the slotter 
they go to the hydraulic press, close to which is located the 
lathe, where brasses are turned to fit the boxes. As soon as 
the brass is turned it is placed on the box and end bearing 
marked by gage, taken to shaper, shaped, pressed m the box 
by a hydraulic press at a pressure ranging from ten tons on small 
cast iron boxes to twenty tons on large cast steel boxes. The 
hoxes are then taken to a double head planer, clamped six to 
cach side of form or parallel block and planed. In planing the 
insides of the flanges a double tool is used. From the planer, the 
hoxes are taken to a four spindle drill press and drilled for the 
oil retaining plug and cellar bolt holes. They are then coated 
with an anti-rust compound and placed in the storehouse stock. 
The draw-cut shaper is being given preference by most railroads 
in machining the boxes for the brass fit and is also used extens- 
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sought for have been very fully attained, and from the time a 
driving box, piston, crosshead, or rod arrives for repairs, it is 
never placed on a truck or any other conveyance, unless it is 
necessary to send it to the blacksmith shop or in case it needs 
some unusual repairs. 

The movements of the different parts are as follows: 

Driving boxes, if old, when taken from the wheels, are taken 
to the lye vat, returning by way of the transfer table, engine hoist. 
track, and track in the center of the shop, and placed alongside 
the planer near the slotter, from which point they are handled 
by the crane; first to hydraulic press, to have the brass removed; 
second to the planer; third to the babbitt fire and are then (if 
old) picked up with the hoist on runway and drilled on a 36 in. 
drill press. If the boxes are new, they are removed from the 
planer with the crane attached to the wall and drilled on a gang 
drill press, and then placed for babbitting by use of the two 
cranes. After babbitting the boxes are bored, the saddles and 
cellars are fitted and are ready to be taken to the wheels for 
fitting on the axles. A groove is turned in the outside of the 
brass for a shoulder, after which the brass is slotted on the out- 
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Arrangement of Tools for Driving Box, Piston and Rod Work at the Winona Shops, C. 4 N. W. 


ively in machining the brass for the box fit. I prefer a lathe in 
spite of another handling at the shaper for this reason. 

Most of our boxes are chamber cored or recessed for babbitt, 
averaging in depth about 3g in. The boxes are so designed that 
the babbitt sets out beyond the box face at least 14 in. This leaves 
at least 12 in. of brass not necessary to turn in fitting, and we 
turn up to it, face off square and then have a shoulder averaging 
3/16 in. to press against the face of the box. It is a big factor 
in the maintenance of tight brasses. 

A shop of any considerable size should have the machine tools 
grouped for repairing driving boxes, with suitable cranes or air 
hoists to make moves for different operations in as short a space 
of time as possible. Tf babbitt is used for hub faces, the turner's 
bench and hires, preferably gas, should be close to the boring mill. 

At the Winona shops of the Chicago € North Western there 
is an ideal lay-out for driving box work. This was planned and 
carried out under the supervision of Chas. Coleman, master 
mechanic at that point. The principal item taken into considera- 
tion in locating these machines, in addition to having them con- 
venient for the work, was to eliminate all the trucking possible, 
and the experience of ten vears demonstrates that the objects 


side for the box fit ready for pressing in, special tools for caliper- 
ing being used. 

Lathes for fitting the crosshead pins and turning pistons and 
rods are located closely together near the babbitting machines, 
so no trucking is necessary. All crossheads are babbitted on ma- 
chines and no planing is necessary. 

Shapers are located handy to the rod benches and the brasses 
can be planed and babbitted without trucking; when ready to 
have the bushings pressed in, they are lifted by an air hoist on 
the runway and pressed in on an air press and taken to the 20 
in. press for drilling; the job is completed and they can be 
returned to horses until wanted or be removed to the engine. 

Brasses should be pressed out at once and new brasses fitted 
and pressed in. Prior to this, cellars have been examined, de- 
fective ones scraped and new ones ordered and they are now 
fitted to the boxes, care being taken that the box is not spread 
in so doing. I believe time is well spent in close and substantial 
fitting of cellars. Babbitting to build out loose fitting cellars is 
radically wrong. Cellars should be of heavy cross section cap- 
able of withstanding the closing tendency of boxes, thus main- 
taining the shoe and wedge faces parallel. 
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MR. DICKERT’S PAPER. 


C. S. Dickert, assistant master mechanic, Central Railroad of 
Georgia, said in part: 

The first and most important step is to perfect your organiza- 
tion. Get a good man lined out on this class of work, get him 
interested in the work, and you will get results. Have a system 
of handling the work from one'machine to another; keep regular 
men on the machines if possible, and if this cannot be done, al- 
ways use the same man on the job, that he may become efficient 
„in this particular .class of work; keep in touch with your men, 
go around and talk to them and see that they have the proper 
tools and that the machines are kept in good order. 

Begin with a shop order covering, say, sixteen driving boxes, 
to be machined for a certain class of engine. A copy of this 
order is furnished the machine foreman, who issues a storehouse 
order for so many pounds of castings. This ticket is given to the 
material clerk who delivers the boxes to the floating gang, to be 
transferred to the machine shop and placed at a 52 in. boring 
mill, where the first operation begins. They are faced both sides 
and counterbored on the hub side for the liner, all boxes being 
made of the same thickness. They are handled from the mill to a 
15 in. slotter by a jib crane, and are slotted for the brass and 
cellar fit. When this operation is completed, the brasses are 
fitted to the boxes on the same slotter. The slotter is equipped 
with a special chuck and tools for machining brasses, they be- 
ing finished ready to press in the box in one chucking. The 
man machining brasses drives them in the box with a hammer to 
about one inch, to know he has the proper fit. They are then 
handled with the jib crane from the slotter to a 100-ton hydraulic 
press, where they are pressed in. The drill press is located just 
a few feet from the press, where the boxes are next handled 
for drilling the holes in the hub face for copper plugs, holding 
the hub liner. Pouring on brass for hub liner is the next opera- 
tion, and is done in the copper shop in easy reach of the same jib 
crane. We have a tilting furnace and use scrap brass for pouring 
on all hub liners; and find it much more economical than bolt- 
ing. the liners on the box. After liners have been poured on, 
they are placed at the planer, where they are clamped down to 
the bed, hub face up, and a rough cut is taken off the hub face 
with head on cross rail, and the flanges are cut down with the 
side head. This operation may seem useless, but I find by having 
a true face to bolt up to the angle plate, and flanges true to clamp 
down to the planer bed, there is some time saved in chucking, 
as well as there being no danger of boxes moving under heavy 
cuts and feed, as there is when built up on liners. I have a double 
angle plate, or sections of angle plate the full length of the 
planer bed, thereby enabling me to machine a double row of 
boxes, using two heads on the cross rail at same time. I 
have, in connection with angle plates, a device attached to the 
cross rail of the planer and angle plates for flaring the flanges, 
not having to unchuck the boxes and line behind them to throw 
them out of line for flaring.* 

The boxes are next placed on a draw cut shaper and the cel- 
lars are fitted; then they are moved to a drill press for the cellar 
bolt holes and plug holes to be drilled. The plug holes are all 
drilled the same size; all plugs are made and driven in. 

The boxes are placed in stock to be issued on a storehouse 
order and charged direct to the engine. 


MR. NEWMAN’S PAPER. 


C. M. Newman, general foreman, Atlantic Coast Line, Rocky 
Mount, N. C., said in part: 

The data I have is based on the information I have gathered 
from twenty of the largest railroads of this country, representing 
about 21,353 locomotives. 

The first operation in machining new driving boxes is to strike 
off the hub side and the opposite side. This is generally done 
on a heavy planer, requiring from 30 minutes to one hour for 
steel boxes. This time only represents a few shops. 


_ 


*Sce page 414. 
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The next operation is the cutting of the crown bearing fit 
and the cellar fit; this in some places is done on a planer or 
shaper, but usually on a slotter or draw cut shaper. The times 
on the machines most generally used are as follows: From one 
to three hours on the slotter and from fifty minutes to one hour 
and thirty-five minutes on the draw cut shaper. The draw cut 
shaper shows the best results. 

The machining of the crown bearing is the next operation. 
There seems to be a variety of ways of performing this opera- 
tion. Some shops turn the circle on a lathe or boring mill and 
plane the edges on a shaper or slotter; others do the whole op- 
eration on slotter, crank or draw cut shaper. The best times 
given are in favor of the draw cut shaper with special chuck and 
gage. This is from seventeen to fifty minutes from the start of 
the operation to the time the brass is ready to press into the 
box. On the draw cut shaper, one chucking and one tool com- 
pletes the operation. The brass is then pressed in the box, 


preferably by a hydraulic press. 


The box is now ready for the machining of the shoe and 
wedge fits. This is generally done on a heavy planer by clamp- 
ing a number of boxes to an angle plate. The time for this 
operation per box ranges from one to three and one-half hours. 

The cellars are then fitted to the boxes; they are next delivered 
to the drill press to have the cellar bolt holes, plug holes and 
oil holes drilled. One road, I find, uses a cutter in the drill 
press to cut the oil grooves for the shoe and wedge face instead 
of the hand or pneumatic hammer, which makes quite a saving. 
At this point, if there are any crown brass retainer plugs to be 
applied they are put in and then the box is delivered to the 
machine for crown boring. ‘This is generally done on a horizontal 
or vertical boring mill. The best time given is on a horizontal 
boring mill on which the facing of the hub bearing and boring 
of the brass is done in twenty-five minutes. 

The machining of second hand boxes is practically the same, 
except that the new work has some additional operations. 

From the above it will be seen that for economical handling 
of this work we should have a slab miller for shoes and wedges, 
a heavy planer, a small powerful quick return planer, a draw cut 
shaper with attachments, a horizontal or vertical boring mill, a 
drill press, at least a fifty-ton hydraulic press and sufficient crane 
service to handle the parts from one machine to the other. With 
these machines so located as to have the work on the parts a 
continuous operation, there is no reason why a maximum output 
could not be obtained at a minimum cost. 

Of the shops I have heard from, fourteen have a special ma- 
chine grouping for driving box work. 

On most roads that are using cast steel boxes, brass inserts 
or liners are applied to the shoe and wedge fits to keep them 
to a standard. These liners are held secure by the boxes when 
being molded, having dovetailed recesses or cavities left in the 
shoe and wedge fits, extending across them. In some cases, on 
second hand boxes, these cavities are machined diagonally across 
the shoe and wedge fit, making two cavities diagonally the entire 
length of the box. The metal is poured on the box, using a mold 
to give the required thickness to allow for machining. By this 
method the life of a cast steel box is almost unlimited as far 
as getting too small across the shoe and wedge fit is concerned. 

The hub or lateral wear is taken care of in a number of ways 
and by numerous applications. In some cases, brass is applied 
to the boxes or to the wheel hubs; in some cases babbitt is 
used; one road has made a test of brass on the wheel hubs and 
removable fiber plates applied to the boxes. The road which has 
used the fiber plate on the box gave it a three year test on heavy 
power with good results. It is claimed that the lateral on a ten- 
wheel locomotive can be taken up in from five to seven hours. 
These fiber plates are 5% in. thick and are held in place by a 
recess on the box, 5/16 in. deep; this taking care of a 5% in. 
wear. 

A test is being made by one road of applying a removable 
collar to the axle next to the inside of the box, and applying 
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brass liners to take up the wear. This is being done without 
disturbing any other parts. 1 do not think this device has had 
a very long service test as yet. 

The method generally practiced is to apply metal to the hub 
side of the box or the wheel hub. When applied to the box, it 
is held in place by a counterbored cavity on the box and is made 
secure by the application of pins. I have a record of one road 
which has the boxes cast with this cavity, and it is claimed that 
its roughness assists in holding the metal secure. 

When pouring the metal on the boxes, on the hub or on the 
side for shoe and wedge face, some difficulty has been experienced 
in locating the oil holes. A method for preserving the holes has 
been suggested by applying a pin to the holes and placing around 
it a piece of small copper pipe. After the metal is applied, remove 
the pin and let the pipe remain in place. . 

In building up the hub of the wheel, the hub is bored out and 
a brass plate is applied, being held in place by countersunk rivets 
or bolts. Another scheme is to have these plates cast in halves, 
with dovetail ends, and fit them up and then machine to fit the 
cavity, securing them to the hub by countersunk bolts. Another 
method is to pour babbitt in the hubs to the proper width and 
thickness, using molds, which will require no machining to the 
hubs. Another method is to give the wheel a double dovetail 
counterbore and brake or make a nick in the sharp edges in sev- 
eral places to prevent the liner from turning and stand the wheels 
on end and pour brass on the hubs, building up to the required 
amount to allow for machining. 

Of the roads I have heard from, fourteen use brass on the 
boxes or wheel hubs for taking up the lateral, four use babbitt, 
two use cast iron on the wheel hub and brass on the box. 


DISCUSSION. 


The method that has proved so successful on the Lake Shore 
& Michigan Southern of casting the brass and hub liner in place 
in the box was described by one of the members.* This practice 
is also being tried by some other roads. 

The cast brass hub liner on the wheel centers, held in place 
by patch bolts previously applied, was favored by one of the 
speakers. The necessity for providing good lubrication of the 
hub liners was mentioned by several speakers. 

Because of the cost of keeping up the cutters, the practice of 
using milling cutters for machining the shoe and wedge channel 
in the driving boxes has been generally abandoned. 

The long main driving box which has been applied by the 
American Locomotive Company to a few large locomotivest is 
reported as being fully successful. It appeared to be the general 
belief that all brasses should be bored as near to a journal fit as 
possible. 

Cleaning the perforated plate used in grease cellars at frequent 
intervals is necessary. This should be done with steam and never 
by heating the plate in the firebox or forge. The latter method 
distorts it and prevents proper lubrication. It seems that old 
grease can be forced through a fine strainer which will clean 
it and make it fit for further use. 

The practice of using a cast steel box with a cast iron wedge 
was condemned. The liners should be poured on the shoe and 
wedge faces of the driving boxes in such cases; brass liners were 
favored. While the horizontal boring mill was admitted to have 
some advantages for boring and facing driving boxes, one speaker 
favored the vertical turret lathe for this work. The Lucas forc- 
ing press was also reported to be fully successful for pressing in 
the brasses. 

Air hoists on trolleys, spaced the proper distance apart to 
handle the boxes to and from the journals and to the various 
machines, have shown a decided saving. The importance of 
properly selecting and locating the machines for this work was 
mentioned by several members. 


*For full description see American Engineer, April, 1913, page 199. 
{See American Engineer, August, 1912, page 393. 
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SHOP SCHEDULE* 
By HENRY GARDNER. 


Scheduling and routing work in a railway repair shop is not 
new. These methods have been and are used successfully on 
the Chicago € North Western, Atchison, Topeka & Santa Fe, 
New York Central, Lake Shore & Michigan Southern, Boston 
& Maine, Canadian Pacific, and in a more or less modified form 
on many other roads. The system described in this -paper is 
the same as all others in principle but quite different in design 
and application. It was introduced in the West Albany loco- 
motive repair shops of the New York Central in January, 1912. 

This scheduling system is simple and flexible and maintained 
by the regular shop force and does not displace any portion of 
or the arrangement of the existing organization and does not 
antagonize it in any respect. Every feature of the work is fully 
under the jurisdiction of the local shop management and is not 
subservient to any outside agency. The whole scheme must be 
supported generously and enthusiastically by the management; 
not only the foreman and the shop superintendent, but the super- 
intendent of motive power and the general manager must give 
it their endorsement and approval. 

The fundamental principles of this system have been very 
extensively and profitably used in manufacturing and industrial 
plants and there is no tenable reason why these selfsame meth- 
ods cannot be applied to railroad repair shops. The usual argu- 
ment made by the railroad officials against the adoption of these 
up-to-date principles is that the cost of clerical or non-productive 
labor is much greater than the benefits derived and money saved. 
These objections have been entirely disproved and overruled at 
West Albany on account of the low cost of clerical help and the 
simple and practical nature of the work. It has been further 
argued that repaired material cannot be successfully scheduled, 
especially when manufacturing work is done in quantities for 
outside shops and engine houses, but this can all be provided for 
by setting aside certain machines and men, if necessary, for this 
work. At West Albany a leading man is detailed to supervise 
the manufacture and delivery of all material to outside points. 
Such work is not dated or scheduled and it can be run through 
a shop using the scheduling system just as easily as an extra or 
special train may be run over a division without altering existing 
time tables. This whole matter does not present an obstacle 
of any weight if the spirit is ever present to make the new 
system a success. 

“Scheduling” means listing in order of dates or naming in 
consecutive order. “Routing” means determining the path or 
route over which material will travel in its natural course 
through the shops. After determining the route of a part it is 
scheduled; that is, dates are set for each stop and start that the 
part makes from the time it leaves the erecting shop until it 
returns again ready for completing the engine. The problem of 
scheduling and routing then resolves itself into providing a 
proper predetermined date or day of the month when each part, 
or group of parts, will arrive at and leave the various depart- 
ments comprising the path over which it is to travel and finally 
arrive at the erecting shop when wanted for completing the 
engine. In the same manner the principal operations necessary 
to assemble the engine in the erecting shop are also subdivided 
and given dates in proper order for its completion. 

In most railroad repair shops the date for the delivery of the 
entire engine is all that is planned ahead, but why is it not just 
as necessary to plan ahead a date for the cab or the wheels? 
Will not the same principles of foresight and preparedness hold 
good in either case? When this planning ahead is not done 
more or less confusion must exist, especially in the large shop. 
Frequent delays occur and a delay in one department will usually 
counteract all the good work of every other department. Parts 
are misplaced, side-tracked or forgotten, for days and sometimes 
weeks; suddenly when the engine is nearly finished someone 


~ *See also American Engineer, October, 1912, page 539. 
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discovers that one or another piece is missing and the result is 
a general hunt, oftentimes unsuccessful, to locate this part and 
rush it through in order to deliver the engine on the promised 
date. | 

The schedule office should be centrally located, preferably in 
the center of the machine shop and close to the foreman's office. 
One competent man with shop experience and an assistant for 
office wark and checking is all the force required with this 
system to route and schedule successfully all the principal oper- 
ations and material for repairing 90 engines a month. If the 
shop is a small one, not requiring the full time of a special man 
for this work, the forms used may be made out by the foreman 
or sub-foreman. 

The first step in introducing this system is to prepare route 
sheets showing the course of all the material to be scheduled 
through the various departments. The second step is to deter- 
mine the number of days to allow engines to remain on pits 
while undergoing each class of repairs. For example, a Pacific 
type engine may be given 24 days on pit for a class A, B or C 
repairs and if it is to get a normal “D general” repair 18 days 
are allowed; if “E” repairs, 14 days; if “EF” repairs, 10 days 
and “F” repairs, 6 days. Another engine, a switcher, may be 


N. Y. C. € H. R. R. R. Co. 


M. P. DEPT. 
SCHEDULE OFFICE. 


ERECTING SHOP REPAIR CARD 


OPERATIONS 
Issuro ro SEYFQOULE SHEET roneuan 


Exons e anee 
urwwesieo 


COMER in SOS 
MOUNTED 


ENGINE STRAPPED 
WATERAL DELIVERLO 


901,48 VESTED 
ratem 


valve Busrmnds OUT 
eneo tee S, 


aonga PTOS 
APPLIED 
ES 
Conn WORN 1D ny 


CAB AND RUNG UP 


MAN ROOS UF 
vatvta ev 


a 
oee 


= 


Qeuceat Ponguan 


Fig. 1—Schedule Sheet for the Erecting Shop. 


given but 14 days for a D-general repair since there are less 
and lighter parts to handle. These figures are generally used at 
West Albany, but cases may arise when an allowance of 20, 16, 
12 or 8 days will better suit the conditions. 

Schedules must necessarily be flexible, but once a schedule is 
made out for an engine it should not be revised unless there 
is a complete change in the nature of the repairs. The condition 
of the shop and the demand for the power will, of course, in- 
fluence the selection of a proper schedule. The best way to 
determine the number of days allowed is to average the days 
on pits for each class of repairs for several years back; then, 
to start with, take off two or three days from these figures to 
represent the increase in efficiency due to the improved methods. 
In some shops the time on pits is based upon guesswork or upon 
a date which may be set to conform to the needs of the division 
superintendent or some other official. Often we find the num- 
ber of repairs fixed by the amount of money allowed the shop 
for the month; such practices are very inaccurate. 

About 25 forms are at present used by this new system at 
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West Albany. For each engine scheduled there are 15 repair 
cards, three check lists, two delay sheets and one tickler sheet. 
Besides these there are three or four other forms of minor 
importance. 

Fig. 1 shows the headings and a few lines of a schedule or 
constant sheet for erecting shop operations. It 1s plain that since 
but very few engines will carry the same dates we must have 
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Fig. 2—Machine Shop Repair Card. 


a key or master sheet which does not give actual dates but 
instead numbers representing the number of days allowed tor 
each operation. For example, the O at the top of the second 
column means that the engine is wanted in the shop and un- 
wheeled O days after arriving on the pit, which is, of course, 
always that same day. The number 16 after “brake rigging 
O. K.” means that 16 working days after the engine is placed 
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Fig. 3—Check List for Blacksmith, Boller, Tank and Cab Shops. 


on the pit the brake rigging must be up and finished. This is 
for an 18 day schedule; for a 10 day schedule the 16 would be 
13 which is proportionately less since shortening the whole time 
of the engine will almost always shorten the time allowed for 
its material and operations. 

Before making out the constant sheets it is often convenient 
to write out the schedule in diary form stating each day what 
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is to be done. This form is given below for the first three days 
of the 18 day schedule: 

First day.—Engine in shop—unwheeled. 

Second day.—Main and side rods, driving and trailer wheels 
and boxes delivered to machine shop. 

Third day.—Engine stripped complete. Boiler hydrostatic test 
O. K. valves, links, motion work complete, engine truck boxes, 
brake rigging, engine brake cylinders and valves, air pump, en- 
gine truck wheels, boiler fittings, eccentrics and straps, cross- 
heads and gibs, pistons and rods, shoes and wedges, steam chests, 
covers, valve yokes, parts of spring rigging and some guides all 
sent from erecting shop to machine shop. Frame binders, en- 
gine springs and some guides sent from erecting shop to smith 
shop. Ash pan delivered to boiler shop, etc., to 18th day en- 
gine out. l 

Fig. 2 shows part of a machine shop repair card used to route 
and date all material from the erecting shop to the machine shop 
and back again when finished and ready for the engine. Mate- 
rial routed by way of the smith or tank shop, such as brake 
rigging parts and tender brake cylinders and valves are also 
carried on this form. To better explain it let us refer to the 
“side rods” shown in the second row from the top. Since we 
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Fig. 4—Materlal Delay Sheet. 


are now in the machine shop these rods are first dated over 
from the erecting shop on July 18, next they go to the smith 
shop on the 30th, on the 31st day they return from the smith 
shop and on August 3 they are delivered to the erecting shop. 
The date that these rods should be up on the engine on the 
erecting shop operation repair card is August 6, so that this 
date, the third, allows two days leeway for unexpected delays. 
It a delay occurred anywhere along the route the daily delay 
report, to be described later, would state that fact and explain 
the cause. Each departenent gets a repair card similar to the 
one just described and carrying all of the material or operations 
with which it is concerned. 

In many cases small repair cards are used for still further 
extending the dates to gang bosses and job foremen. These 
are made out in the foreman’s office and copied from the large 
repair card issued to that shop. All repair cards are made out 
by the schedule clerk from the constant sheets already described 
and each repair card has its corresponding constant sheet; the 
only difference between the constant sheet and the repair card 
is that the former carries simply numbers, as already explained, 
and the latter carries the actual dates. All repair cards should 
be returned to the schedule office for record and file after the 
engine goes into service. 

Fig. 3 shows the headings for a material check list as used in 
the smith, boiler, tank and cab shops. Each department has 
one of these lists since it is imperative to check every piece ot 
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material or operation which is scheduled. The assistant in the 
schedule office takes the list sheet each day and visits all de- 
partments, marking the engine number and days late, if any, 
against the items printed on the sheet. The shop where the 
part is due is also noted in the fourth column. In the “Remarks” 
column the checker writes the cause for the delay, if any, and 
the date promised for delivery. 

Fig. 4 shows a material delay sheet which is printed on pink 
paper to accentuate its importance and to distinguish it quickly 
from the repair cards which are printed on yellow paper. This 
sheet, with its mate, the operation delay sheet, is filled out from 
the check list by the schedule clerk each morning and sent at 
once to the office of the superintendent and general foreman. 
The delay sheet tells the whole story in a nutshell; what ma- 
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Fig. 5—Daily Reminder of Operations and Material Due. 


terial or operation is late, to date, where it is delayed and how 
many days; giving the cause of the delay and the promised 
delivery date. The general foreman with this report in his hand 
can visit each department and locate all delays in an incredibly 
short time; after this he can devote his time to supervision and 
minor duties. 

Fig. 5 shows the “tickler” or daily reminder of all operations 
and material due. This is a very important sheet since it con- 
veys to the superintendent and general foreman each morning 
an exact list of what should be finished or delivered upon that 
day, according to schedule, on all the scheduled engines in the 
shop. This sheet does not of course always tell what will happen 
on that day but it reminds the foreman of what should happen 
according to schedule. 

In routing parts under this system it is important to have a 
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cross check on two: or more departments. For example, parts 
oí the spring rigging may be sent direct from the erecting shop 
to the smith shop, next to the machine shop and then back to 
the erecting shop. In this case the three foremen interested 
know the dates assigned for the whole route and can therefore 
check one another if mistakes occur in transit. All of these 
forms must necessarily be different for each repair shop, since 
no two shops will route their material exactly alike, but the 
principles involved will always remain unchanged. 

Too much importance cannot be attached to the proper super- 
vision of the engine when stripped since the list of scheduled 
material depends upon the report made by the stripping gang 
foreman who should see that no unnecessary parts are removed 
and should make careful notes as the work progresses, stating 
which parts should be repaired or renewed. This record should 
be sent to the schedule office and from it the repair cards will 
be made out. No repair card can have the full confidence of 
all concerned unless it is based upon exact conditions. The 
master mechanic’s report of repairs necessary should be made 
out and sent to the shop superintendent as usual and while the 
engine is still in service. An elaborate detailed report is not 
necessary since the full extent of the repairs to be made can 
only be accurately determined after the engine has been stripped. 

The Despatch Board and Calendar Rule.—The despatch board 
is the key to the whole situation in the schedule office. It is 
simply a board, about 3% ft. x 414 ft. carrying a T-square slider: 
On the back of this slider is pasted a paper strip carrying the 
names of all the materials and operations scheduled. On the 
slider at West Albany there are 73 items listed under the several 
departments concerned. The board proper is covered with paper 
ruled into small squares which contain the numbers of the en- 
gines scheduled. There are about 30 rows of horizontal squares, 
one for each day in the month, and 73 rows of vertical squares 
corresponding to each item or group of material or operation 
as listed on the slider. It is now plain that we can readily stamp 
up the engine numbers in whatever little square comes in line 
with the date a certain piece or operation is required to be 
finished or delivered. When all the engine numbers are stamped 
upon the board in their proper squares the schedule clerk can 
see at a glance just where each part should be each day, when 
it should leave and where it should go. He can also tell when 
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placed on the line for the day in question and by reading along 
the whole length of the line, first the engine number and then 
the material or operation, the entire report can be made out in 
a few minutes. Since all of the delays are posted conspicuously 
on the board in red ink, a preponderance of red shows at once 
which department, if any, is weak. The total time required to 
stamp upon the board all the operations and material for one 
engine is, for two persons working together, about eight minutes. 


Ed baja o a 


Detail Corner of the Dispatch Board. 


The question is frequently asked: “How about the apparently 
large amount of clerical work required to find and assign all of 
the many dates required?” In reply we say that the “system” 
is worked out in the office as well as in the shop; all of the 
forms and the methods of filling them out are carefully system- 
atized so as to make a minimum amount of writing and figuring. 

A simple slide rule is used for finding the dates. This cal- 
endar rule carries on its back the days of the month for a six 
months’ period, Sundays and holidays omitted. The slider car- 
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Slide Rule Used in Obtaining the Dates. 


a piece is delayed in any department and how many days it is 
late according to schedule. 

There is no information on the despatch board which is not 
carried somewhere on all of the printed forms, but the board 
record is a great time-saver through its ability to present quickly 
all of the data in a convenient form; it is also of great service 
in apportioning the work so as not to overload any one depart- 
ment. The schedule clerk can optionally throw the dates ahead 
or back to better suit the congested conditions. The board 
record is also valuable when drawing off data for platting curves 
showing the progress of the work. 

When making out the daily delay reports the T-slider is 


ries the consecutive numbers from 0 to 31 which represent the 
constants found on the schedule sheets and already described. 
When once examined this little rule is found to be very easy to 
understand and operate and by its use the time for writing on 
the repair cards all of the 278 dates required for one engine has 
been cut to 18 minutes for two persons working together; one 
to read the rule and the other to write down the dates. Every 
six months the rule must be recovered with the paper strips 
carrying the dates; the slider always remains the same. 

Shop Blackboards.—Blackboards are used in the shop in nearly 
every department for conveying the dates directly to the work- 
men interested; about 30 are now in use. These boards are 
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ruled into columns and horizontal spaces having the words “En- 
gine No.” and “Date Wanted” at the top of the columns. On 
some boards it has been found convenient to put on the letter 
indicating the erecting shop wing where the engine is located 
and also the initials of the man to whom that particular job is 
assigned. The dates and engine numbers are all chalked up on 
the board by the shop foreman or his clerk as fast as they are 
received from the schedule office. 

The men work to the blackboard dates, they are not at all 
interested in the date the engine leaves the shop; it is sufficient 
for them to know when their particular product is wanted. When 
the work is finished the workman or job foreman is only too 
willing to cross off the dates on the board. 

The blackboard is simply an added convenience and a time- 
saver so that a workman can sce instantly just what jobs are 
ahead and can figure so as to apportion them to the best ad- 
vantage. It is a great incentive to the men to be constantly 
confronted with their dates and an engine number not crossed 
off on the date when the part is due is apparent to all foremen 
and inspectors. 

Benehts and Results.—After a trial of 15 months this system 
has helped bring about many beneficial results. The shops are 
now more equalized; departments under or over supplied with 
men have been reorganized so that they are in harmony with 
the entire plant. A better feeling prevails in all departments; 
men are not unexpectedly called up to work at night, their work 
is laid out for them each day and they see that it is done on 
schedule time if they wish to avoid delay marks and consequent 
censure. Friction between departments is reduced to a minimum. 
An erecting shop foreman when trying to hurry some part in 
the machine shop is told to get out and come back on the day 
when it is due and he can have it; there is no other argument 
unless by special order from the general foreman. A workman 
can no longer say to his foreman, “You didn’t tell me you wanted 
this done on a certain day,” because the date fixes the job and 
stands for the foreman’s written order to the man to perform it. 

This system may be used as successfully under piece work as 
with day work compensation. In fact the piece workers like the 
“system” because they now get more work and it comes in proper 
order; for days ahead they know about how much they can 
make and this regularity is gratifying. The fast workers make 
more money because they get more work and the slow ones earn 
more because the incentive of meeting the dates stimulates them 
beyond their normal output. In some cases it was found, under 
the old methods, that a man would select a high-priced job for 
an engine going out much later than the low-priced job at hand. 
The reason for this was that he might be sick or lay off the 
next week and the other fellow would get the high price. This 
condition is automatically corrected by the dating system, since 
the work must be finished on time regardless of its price. 

Another surprising benefit comes from the effect on the men 
of having the work laid out for them each day. The dates rep- 
resent jobs and any man will work to the best advantage when 
he is given a specified job or task to finish within a stated time. 
A man who is constantly “jacked-up” by a foreman cannot do 
his best work and is not in the humor to do it if he wants to 
and the days of relying upon the energy and force of any one 
man to get results by constant driving are past. The daily 
appearance of the delay sheet with another “X” added each day 
that the piece remains unfinished stimulates a workman more 
than can be estimated. 

The foremen praise the system since it relieves them of unex- 
pected censure and when the blame is placed it hits the right 
man and he always knows it is coming. The general foreman's 
duties are now much less complex. No system can take the 
place of foremen, but this system can take the place of endless 
questioning and running about, allowing the foremen to get in 
touch with their men and answer questions kindly and patiently. 
The foremen’s duties now become not so much a matter of see- 
ing personally that each man is provided with a job and that 
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no work is delayed, but of passing upon the quality of the work 
and giving instructions as to the best and quickest ways of 
doing it. 

COMMITTEE REPORT. 


In addition to Mr. Gardner's paper the committee consisting 
of L. A. North, general foreman, lllinois Central: Geo. C. Bing- 
ham, general foreman, Chicago & North Western, and Mr. Gard- 
ner presented the following report: 

This schedule must not only deal with one part of the engine 
or machine, but must cover every part so that the completion 
of the work will not be delayed by the lack of an important item, 
which will necessarily hold back constant progress. As an ex- 
ample, in a locomotive shop, that is not equipped with a separate 
manufacturing department, giving an average output of 44 
engines per month of which 11 engines are for thorough, 11 are 
for general and 22 are light, as well as 15 additional engines that 
are undergoing repairs for the following month, a shop schedule 
is of the greatest importance. In the Illinois Central, C. & 
N. W. and other shops the method used in arriving at the pro- 
posed figures is as follows: A meeting is held in the office of 
general foreman once a week. This meeting is attended by the 
boiler, the machine side and erecting side foremen. Each has 
the necessary information ready as to about what he can do 
with the force he has employed. The engines are marked down 
on a sheet of paper in numerical order as follows: 16 - 46 - 47 
- 96 - 109. The first engine is then called off and the boiler 
foreman asked when he can furnish the boiler for delivery to 
the machine shop, provided the boiler has been sent to the boiler 
shop; after this, the date the boiler will be ready for pressure is 
obtained. The object of this is to give both the machine and 
erecting side foremen an idea of what date it will be necessary 
for them to have the cab fittings and boiler studs as well as the 
dry pipe and other necessary fixtures mounted on the engine. 
After this date is set both the machine shop foremen are re- 
quested to give figures showing just how much time will be neces- 
sary to complete the engine for a trial trip. 

The information given on this sheet is then sent to the main 
office, similar information being furnished from all other points 
on the system from which a general itemized sheet is made up 
showing just how many engines are held awaiting repairs, how 
many engines in shop (date in and date out). This sheet is 
furnished all the general officers. From the first or original 
sheet both the machine shop foremen on the day following make 
up the shop schedule which roughly outlined is as follows: 


Date Ready Wheels Engine Date 
; in Boiler for an on Valves on 
Pit Engine Shop Over Pressure boxes Wheels set Trial 


This sheet is furnished each shop foreman and gang foreman in 
the locomotive department as well as the shop and gang fore- 
man in the cab department and is usually tacked up in some 
prominent place in each geng where the men will have access to 
it. This relieves the gang foreman to some extent. as all under- 
stand that the figures must be met or a reasonable explanation 
given for not doing so. In the Illinois Central there is no given 
time for any of the work such as fire boxes, flue sheets, light or 
general repairs as they do not think that a special time limit on 
work of this knd is successful for various reasons. 

The C. & N. W., however, and others have a time limit, which 
works very successfully, as follows: Light repairs, 64 hours; 
heavy repairs, 114 hours; general repairs, 144 hours; general and 
new fire box, 200 hours. 

The aim of the largest percentage of the railroad shops today 
is to turn out the largest output of good work in the shortest 
possible time. This can be done by the use of a schedule that 
can be altered by the shop management as the conditions re- 
quire and by not being held to first figures submitted. Quite 
often to give any special engine preference means the loss of 
two or more deliveries that could have been completed had the 
work been allowed to go along the regular channels. 

We are of the opinion that a shop schedule worked cut along 
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these lines will increase the output very materially, conditions, 
however, at various places will necessarily be met with and 
changes made to suit. 


DISCUSSION. 


The difficulty caused by men laying off and thus defeating the 
prearranged plans was the principal subject of discussion. Mr. 
Gardner explained that this was the greatest source of annoy- 
ance that had developed but that its effect was counteracted 
by the extra allowance of time provided in each schedule. Ap- 
prentices that have been properly trained can sometimes be used 
to supply the deficiency of men on certain important jobs. 


ELECTION OF OFFICERS. 


The following officers were elected for the ensuing year: 
President, W. W. Scott, general foreman, D., L. & W., Buffalo, 
N. Y.; first vice-president, T. F. Griffin, general foreman, C., C., 
C. € St. L., Indianapolis, Ind.; second vice-president, L. A. 
North, shop superintendent, Illinois Central, Chicago, IIl.; third 
vice-president, Wm. Smith, C. & N. W.; fourth vice-president, 
W. T. Gale, machine shop foreman, C. € N. W.; secretary- 
treasurer, Wm. Hall, C. & N. W., Winona, Minn. Executive 
committee: C. L. Dickert, assistant master mechanic, Central of 
Georgia, Macon, Ga.; J. S. Sheafe, engineer of tests, I. C., 
Chicago, Ill.; W. G. Ryer, general foreman, N. C. & St. L., Nash- 
ville, Tenn., and G. H. Logan, general foreman, C. & N. W,, 
Missouri Valley, Iowa. 


BRONZE LINERS FOR CROSSHEADS 


The Norfolk & Western is using bronze for lining the wearing 
surfaces of locomotive crossheads, in place of babbitt metal. 
When the crossheads are removed from the locomotive the 
babbitt metal bearing is melted off by the use of an oil heater 
made from iron pipe. The method of doing this is shown in 
one of the illustrations. Two cast iron formers are attached 


Heater for Melting Off the Old Babbitt Liners. 


to each crosshead and lined up so that the difference between 
the inner surfaces equals the distance between the guides. 
These formers have a taper on the side of 1/64 in. in order to 
make their removal easy after the metal has been poured. 
One of the illustrations shows the crude oil burner for melt- 
ing the metal. The material required for lining two crossheads 
is 196 lbs. of scrap brass (old side rod bushings, etc.), and one 
pound of phosphor copper (1% Ib. added with the brass and 14 Ib. 
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added before pouring). Three pounds of lead may be added, 1! 
desired, after the metal is melted, but this is not considered es- 
sential. In heating, the metal should be kept well covered with 
powdered charcoal after it begins to melt and until it is ready for 
pouring. 

Two men, one at 27 cents an hour and the other at 15 cents an 


Cas? Iron Former 


Former Used for Casting Bronze Crosshead Liner. 


hour, handle this work quite readily with the assistance oí a 
laborer for a few minutes during the pouring. When the furnace 
is cold it requires about one hour and fifteen minutes to make 
the heat, but after it has once been heated up, two crossheads 
may be finished complete in 55 minutes. No finishing is done 
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Furnace Used for Heating Bronze for Lining Crossheads. 


on the crosshead other than to remove the rough edges by 
passing a motor driven emery wheel quickly over the bronze 
surface. Crossheads finished in this way are giving excellent 
satisfaction and have caused no trouble from not having the 
surfaces planed. 


CHESAPEAKE AND OHIO CANAL.—Five thousand men and boys. 
assisted by 850 horses, oxen and mules, and a weekly consump- 
tion of 9,000 Ibs. of gunpowder, are now urging to a completion 
102 miles of the Chesapeake and Ohio canal. Sixty-four miles 
are to be in use on the first of June, and 102 miles on the hfth 
af October.—From the American Railroad Journal, April 6, 1833. 


HarLeM RaiLroaD.—It is the intention of the company to have 
one mile of this road completed and in use by the 1st of Oc- 
tober, when those who have apprehended danger from its pass- 
ing through the streets may satisfy themselves to the contrary. 
We have no hesitation in saying that it will be found altogether 
more safe than stages.—From the American Railroad Journal. 
September 1, 1832. | 
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INSTALLATION AND MAINTENANCE OF 
ELECTRIC HEADLIGHT EQUIPMENT 


BY V. T. KROPIDLOWSKI. 
II. 
WIRING DETAILS. 


In considering any project, every effort should be made to de- 
termine the course which, if followed, will give the cheapest cost 
of installation and at the same time the lowest cost of main- 
tenance. This has been carefully considered in adopting the 
system of wiring a locomotive for electric headlight equipment 
which is described in this article. It 1s first necessary to pro- 
cure the fixtures and fittings necessary for the work of wiring. 
which are as follows: 


1 Crouse-Hinds Y-333,603-S junction box. 

1 Paiste 88042 enclosed fuse cut-out. 

2 Type “RB,” 40 ampere, 250 volt refillable cartridge fuses 
2 Greenfield box connectors, No. 6131. 
1 Combination coupling, No. 6075 (Greenfield). 

1 Cdmbination coupling, No. €073 (Greenfield). 

2 Greenfield lead bushings, No. 6042. 

1 143 in. Street elbow. 

1 34 in. Street elbow. 

l Pipe nipple, 34 in. x 3 in. 

t Crouse-Hinds type F. P., 34 in. splice box. 

t Crouse-Hinds C. C. 
| Crouse-Hinds porcelain cover, No. 23. 
Greenfield flexible steel corduit, D. S., 33 in. (one coil to start with). 


1 splice box. 


In ordering the above material, a better idea of the appear- 
ance and construction of the fixtures and fittings may be ob- 
tained by referring to any of the general catalogs of the large 
electrical jobbing houses, as well as to those of the manufacturers 
of electrical supplies. The other fixtures that are shown in the 
illustrations are either furnished by the manufacturers of the 
headlights or are home-made. Okonite wire with mace braid 
is a good heat resisting insulated wire, a quality which on a 
locomotive 1s very essential. 

The first step is to place the junction box on the front face 
of the cab, locating it high enough so that the flexible steel 


conduit that leads into the cab will be near the roof, as shown — 


in Fig. 1; the cut-out block should then be fastened in the junc- 
tion box, Y-333603-s; the assembled junction box, cut-out, con- 
nectors, etc., with the cover off, are shown in Fig. 2. Next string 
the wires through the flexible steel conduit that goes in the cab, 
and complete the wiring connections in the cab as follows: Insert 
in the conduit line, so that it will come about opposite the 
gage and water glass lamps, the type CC splice box, which has 
a porcelain cover with three holes, and connect the two flexible 
lamp cords to the proper wires in the junction box, leading them 
out through the two outer holes of the cover. Connect two 
No. 14 rubber insulated wires to the same wires to which are 
connected the two lamps and which are marked + and — in 
the diagram of wiring shown in the first article of this series 
(Railway Age Gazette, Mechanical Edition, July, 1913, page 
367), and lead these two wires through the middle hole of the 
cover and out to the lamp at the gangway. Next mount the 
switch on the right side of the cab in a convenient place, con- 
nect the positive wire to the switch connection marked +, the 
negative wire to the one marked —, and the neutral to the one 
marked —. The resistance coil should be mounted right over 
the switch, as shown in Fig. 4, connecting one terminal of the 
coil to the positive connection of the switch and leaving the 
other terminal disconnected, if a Pyle-National or Schroeder 
generator is used: if the American generator is used, connect 
the other terminal to the extra contact 4. These resistance 
coils can be purchased from the Remy Electric Company. or 
can be made by the railroad company. The size and quantity 
of wire required cannot be determined definitely unless cer- 
tain details of the generator are known, but in the absence of 
such data 30 ft. of No. 14 B. and S. gage nickeline-II resistor 
wire, wound on a suitably proportioned and insulated spool, 
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will be about right; in case it does not allow quite enough cur- 
rent to pass to the generator a piece can be cut off and another 
trial made. After having one rightly proportioned, all others 
can be made like it. | 

String three wires through the handrail, two size No. 8 and 
one size No. 14, the latter from the negative terminal of the 
cut-out to the headlight; the wires from the terminals of the 
cut-out to the cab switch should all be No. 8. Be sure that 
the wires strung through the hand-rail are long enough to 
reach from the junction box on the front face of the cab to the 
inside of the headlight. Cut a piece of flexible conduit the 
right length to reach from the end of the hand-rail nearest the 
cab to the junction box and string the wires that project from 
the hand-rail through this conduit; then cofnect the conduit 
to the hand-rail, as shown in Fig. 5, pass the wires into the 
junction box Y-333,603-s, shown in Fig. 2, and connect them 
to the terminals of the fuse block marked +, — and —; after 
doing this, fasten the flexible conduit to the junction box with 
connector No. 6131, Fig. 2. 

In connecting the generator to the system, take two No. 8 
wires of the length required to reach from the generator to the 
junction box and string them through a piece of 33-in. flexible 
steel conduit of the same length. Use a PF2 entrance hood 
at the generator and set it on a plate C, Fig. 6, pass the wires 
through it and fasten them to the correct terminals of the 
generator, as explained in the manufacturer's book of instruc- 
tions; insert the conduit in the PF2 entrance hood and clamp 
the latter tight over the conduit by means of screws and a gal- 
vanized iron clamp under plate C. 

The headlight will then be connected. Next string the wires 
that are projecting from the hand-rail at the front end through 
a ¥4-in. flexible steel conduit of sufficient length to reach from 
the front end of the hand-rail to the headlight and fasten the 
conduit to the headlight case by a galvanized iron clamp, as 
shown in Fig. 8 Pass the wires through into the headlight, 
fastening the two No. 8 wires according to the instructions given 
in the book issued by the manufacturers, only in this case treat 
the neutral wire, marked —, as the minus wire referred to in 
the books. Special care is necessary at this point, as the 
Pyle and Remy have the large hole in the positive binding post 
and the Schroeder in the negative. The writer has known 
cases where the workman has not looked up the instructions 
and has cross-connected the arc lamp, resulting in the fusing 
of the copper electrode. Lead the No. 14 wire through to the 
incandescent lamps 9 and ro, baring the wires and connecting 
them to one terminal of the lamps. Take a piece of No. 14 
wire of sufficient length, connect one end to the plus binding 
post of the lamp and the other end to the second contact of 
lamp No. 9. Take another short piece of the same size wire 
and connect the second contact of lamp No. 10 with this wire 
to the minus binding post of the arc lamp, clamping the wires 
to the lamp cage with cleats, as shown in Fig. 8. The con- 
struction of the sockets of lamps 9 and so is shown in Figs. 9 
and 10, as is also the method of fastening them to the lamp 
cage; these are the sockets furnished by the headlight manu- 
facturers. The same kind of socket is used for the incan- 
descent lamp at the gangway as shown in Fig. 9. . 

The incandescent lamps for the gage and water glass illumina- 
tion are shown in Fig. 11. This shows the outer casing re- 
moved to indicate the method of connecting the lamp cord. 
Fig. 12 shows the arrangement of the gage and water glass 
lamps. The tin cage previously used with the oil lamp may be 
utilized by soldering a tin ferrule to the incandescent lamp, as 
shown in Fig. 12. The ferrule is inserted in the hole in the top 
of the reflector cage, bringing the bulb inside the cage; the cord 
should be sufficiently long to allow for the jarring of the loco- 
motive. 

The idea of protecting the generator by fuses, and conse- 
quently the arc lamp and the entire system, was developed 
from the writer’s experience and observation. Almost without 
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exception, cases Of headlight failure and damaged parts in the 
electrical equipment are directly due to its not being protected 
by fuses. Cases of dead generators can invariably be traced 
to an open circuit somewhere in the generator winding, caused 
by the abnormal heat created by an excessive current melting 
the solder off of a soldered connection. Poor regulation of the 
arc lamp, as well as complete failure of it to strike an arc, is 
caused by excessive current overheating the regulating me- 
chanism, warping and distorting the parts. The writer has 
found, in one or two instances, the solenoid of the arc lamp 
and the fields of generators overheated to such an extent that 
the insulating varnish, which is baked on at a fairly high tem- 
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perature, was dripping off. All the cases of fused copper elec- 
trodes can be practically eliminated by the equipment being 
protected by fuses. The cut-out block recommended herein is 
of 60 ampere capacity, and as the manufacturers guarantee their 
equipments for a 50 per cent. overload, a 40 ampere fuse is about 
right; it will blow at a point between 110 and 125 per cent. 
of its rating, which means somewhere between 45 and 50 am- 
peres. This capacity cut-out block also has very sturdy con- 
tact clips, which are very essential, as one can tighten down 
the wires securely and thereby eliminate the disconnecting of 
wires on the road. 

It is not absolutely necessary to employ the junction box 
Y-333,603-s in this system of wiring; a galvanized iron box can 
be used but it will not withstand the weather and service as 
well, and is not as convenient for connecting and disconnecting. 
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The writer strongly recommends the use of flexible steel con- 
duit in place of rubber hose, and particularly the “D. S.” con- 
duit, as the “S. S.” is not as flexible and moisture proof. 

Referring again to Fig. 4, the contact A is not provided 
with the switch, but must be made up. The wire terminal can 
be bought, and a No. 1,578 (Central Electric Company’s cata- 
log, page 110), can be used. The offset strip that connects to 
the blade can be made of sheet copper. 

In connecting the flexible steel conduit to the rear end of 
the hand-rail, as shown in Fig. 5, a 14 in. sheet rubber gasket 
should be wrapped around the conduit as the hand-rail is 114 
in. pipe and the conduit is 344 in. 
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FLYWHEEL BrEAKAGE.—Overload is a cause of flywheel rup- 
ture when the engine is belt connected. Generally the rim of the 
wheel is made thin and is, therefore, likely to fail, not only 
from centrifugal force, but from a short circuit of the electric 
generator, if used, a sudden stoppage of the engine, or the sud- 
den throwing on of heavy machines in the mill. The greater 
the velocity of the rim of a flywheel the lighter it can be con- 
structed and still prevent fluctuations in engine speed. There is 
a tendency on the part of the engineer to run an engine to 
high rim speed in order to obtain additional power from an en- 
gine and wheel designed to do less work. Such a wheel is more 
likely to rupture from overload than if it had been designed 
with a heavier rim. When speeding up an engine to obtain 
more work the engineer should not neglect to take the strength 
of the rim of the flywheel into consideration.—Power. 


RAILWAY TOOL FOREMEN’S CONVENTION 


Scrap Tool Steel, Forging Dies and Form of 
Thread for Boiler Studs Were Principal Topics. 


The fifth annual convention of the American Railway Tool 
Foremen’s Association was opened at the Hotel Sherman, Chi- 
<ago, on July 22, by President J. Martin, machine shop foreman, 
Beech Grove shops, Cleveland, Cincinnati, Chicago & St. Louis. 

E. W. Pratt, assistant superintendent of motive power, Chi- 
cage & North Western, delivered the opening address, taking 
optimism as his theme. He urged the members to look on the 
bright side of things and to search for the best. He believed 
that conventions of men occupying subordinate positions on rail- 
ways were of especial benefit. As illustrating the value of a 
good tool foreman he drew attention to what some of the older 
shops were doing in repairing modern locomotives. In many 
cases this excellent work is performed without the advantage of 
many modern machine tools and is largely due to the develop- 
ment of original devices, methods and tools in which work the 
tool foreman is prominent. In mentioning the requirements of 
a modern tool room, it was suggested that a good turret lathe 
might be of considerable value. 


RECLAMATION OF SCRAP TOOL STEEL 
By J. J. SHEEHAN (N. & W.). 


In common parlance, any tool steel which is no longer service- 
able for the purpose for which it was originally intended, falls 
within the accepted meaning of scrap tool steel. We have scrap 
lumber, which is material that can ordinarily be used for stove 
or kindling wood, or perhaps for other purposes. We have 
scrap iron, which is one of the supplies for the cupola or furnace, 
the material being transformed into castings and articles quite 
different from their original form; but in scrap tool steel we 
have a material which, at least as far as the average shop is 
prepared to handle, cannot be remelted, but can be transformed 
into shapes and sizes of other tools without altering its original 
characteristics and value as a tool steel. 

A better appreciation of what may be done is illustrated by 
what has been realized in one plant in the way of reclaiming 
<liscarded tool steel, and utilizing it step by step in the various 
ways and opportunities offered, until the ultimate loss has been 
reduced to what would apparently seem to be a minimum. 

For example, 6,500 lbs. of tool steel was purchased during a 
certain period, and the average cost was, say, %0 cents per lb. 
AM of this material was worked into tools, and having served 
the desired purpose, it was found that the sum of the parts 
turned in as scrap amounted to 2,600 lbs., or 40 per cent. of the 
original quantity purchased, or taken at the value of the purchase 
price, represented $1,300. The process by which the recovery 
was made was as follows: 

The material is separated and classified as follows: 

Grade No. 1. This grade embraced all high speed steel, and 
was identified by a line of red paint the entire length of each bar, 
and was stored in a section painted red on the outside. After 
this steel was worked into tools, which included all turning, bor- 
ing and planing tools, a number was stamped on the body of 
each individual tool ranging from 1 to 30, from which the name 
of the steel, the maker and the grade could at all times be 
traced. 

Grade No. 2 embraced all the higher grade 120-point carbon 
steel, from which taps, reamers and formed tools are made, and 
was identified by a line of white paint; the section in which it 
was stored was painted white on the outside. Tools made from 
this steel were likewise stamped with a number when completed, 
ranging from 30 to 60, from which the name of the steel, maker, 
and grade could be traced. 

Grade No. 3. This is a 105-point carbon steel, from which 
chisels. punches, punch dies, rivet sets, and shear blades are made. 
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This grade was identified by a line of blue paint and the section 
in which it was stored was painted blue on the outside. Tools 
made from this grade were also stamped with a number, when 
completed, ranging from 60 to 90. 

Grade No. 4. This was a grade of 90-point carbon steel from 
which tools for boilermakers, blacksmiths and track purposes are 
made; it was identified by a line of yellow paint and was stored 
in a section painted yellow on the outside. Tools from this 
grade were stamped with a number ranging from 90 to 120. 

All tools are issued from the tool room, and returned there 
when requiring attention. All lathe and planer tools are made 
from bars having the following dimensions: 1% in. x 3 in, 
14% in. x 2% in., 1 in. x 2 in, 5% in. x 1 in, Y in. x 1⁄4 in., and 
3% in. x ¥% in. 

As tools become too short or unfit for further service, they 
are placed in the scrap bin provided for the purpose, and cor- 
responding to the number on the tool. When a sufficient quan- 
tity of scrap tools has been accumulated, it is sent to the smith 
shop, weighed, receipted for and placed in bins in the 
steel workers’ section, labeled Grade 1, 2, etc., corresponding to 
the grade of the scrap. This department is equipped with a 
furnace that will maintain a heat of 2,500 deg. F. with a pre- 
heating chamber attached suitable for annealing purposes. There 
is also a 1,200-lb. steam hammer. This work should be handled 
by an experienced steel worker, otherwise the results will not 
be satisfactory. 

When a sufficient quantity of scrap grade No. 1 has accumu- 
lated, it is placed in the preheating chamber of the furnace, and 
allowed to heat slowly and uniformly to a dark red, 1,000 deg. F.; 
the steel is then transferred, at the convenience of the tool smith, 
to the other chamber and brought to a bright red heat, 1,550 
deg. F., and forged to the required size. Pieces 1% in. x 3 in. 
are forged to 1% in. x 2% in.; 114 in. x 2% in. to 1 in. x 2 1n.; 
lin. x 2 in. to % in. x 1 in.; 5% in. x 1 in. to % in. x 14 in. and 
34 in. x % in. sizes. After forging and dressing for service and 
given the grade number, the steel is placed in the annealing box 
and allowed to cool before hardening to relieve the forging 
strains. From 600 Ibs. of scrap steel thus treated there were 
500 lbs. of serviceable tools delivered to the tool room, at a 
reclamation cost of 5 cents per pound; from the service rendered 
they were the equal of tools made from the original bar; hence 
the reclamation value of the steel after deducting the cost of 
reclaiming, 5 cents a pound, was 45 cents a pound, or $225. 

Of grade No. 1, 315 lbs. were worked into cutters for Davis 
boring bars, to bore 7-in. After these cutters had served to the 
limit, there were 250 Ibs. of scrap steel annealed and redressed 
for 614-in. cutters for boring bars of the same make at a reclama- 
tion cost of 5 cents per pound, representing a reclaimed value 
of $112.50. After having served to the limit for the 6-in. 
there was 180 lbs. of scrap which was again redressed and used 
for 6-in. cutters, with a reclaimed value of $81. After the limit 
of boring tools was reached, there were on hand 150 Ibs. of 
pieces 7% in. x 2 in. x 2% in., which were sent to the smith shop 
and forged into turning tools Y in. x 1 in. x 7 in. long, with a 
reclaimed value of $56.25. 

Chaser Dies for 1%4-in. head measured 34 in. x 13% in. x 3 in. 
After a number of re-cuttings for the 1'4-in. machine, there 
were on hand 200 Ibs. of scrap dies, which quantity was an- 
nealed and reworked for the 1-in. machine at a reclamation cost 
of 2 cents per pound, with a reclaimed value of $95. After 
this service, there were on hand 150 lbs. of scrap dies, which 
were then worked into tool holder bits, of which there were 
50 Ibs. 3% in. x X% in. x 4 in. at a reclamation cost of 5 cents 
per pound, or with a reclaimed value of $22.50. 
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Grade No. 2. 
cost of 17 cents per pound there were 437 lbs. of scrap annealed 
for reworking at a reclamation cost of 2 cents per pound, with 
a reclaimed value of $65.55, the tools consisting chiefly of taps 
and reamers; taps ranging in size from 4 in. diameter down. 
Four-inch taps were reworked to the next smaller size, say 
334-in., and so on down the line. On 134-in. taps for flexible 
staybolts, 134-in. diameter, the threads were removed and they 
were used for reamers for the same purpose. In like manner, 
after having the threads removed, staybolt taps were used as 
reamers on boiler work preliminary to tapping for staybolts. 

Grade No. 3. From 1,147 lbs. put in service at 12 cents per 
pound, there were reclaimed 534 lbs. at 2 cents per pound, with 
a reclaimed value of $53.40, consisting of punches, punch dies, 
rivet sets, and flue expander pins. These were handled as fol- 
lows: By the use of a punch post and nut to fit the spindle of 
the lathe, all punches were dressed to a smaller size on the point. 
All punch dies of standard and uniform dimensions were re- 
bored and faced to any convenient size needed. Expander pins 
were re-turned to the next smaller size. Rivet sets due to draw- 
ing of temper and losing shape in cup were redressed again, 
hardened and placed in service, with satisfactory results. 


By E. R. PURCHASE, 
Boston & Albany. 


The largest wheel lathe tools of high speed steel we keep 
drawing down until they reach 5%-in. or 4-in. square, and then 
use them in the tool holders. 

We have a bench in the tool room for all the different 
kinds of steel. This bench is partitioned off and a boy paints 
the scrap tool steel the same as the bar stock and places it on 
the bench in its proper place. The tool makers go to the scrap 
bench for stock before going to the rack for new stock and in 
this manner we utilize the bulk of the scrap steel. 

We use a bench for short pieces of bar stock, that is, less 
than 24 in. long, and by doing this we keep the tool steel rack 
clean and free from short lengths which are liable to fall among 
other classes of steel. © 

We keep a separate shelf for all steel that is to be annealed. 

All broken pieces of tool steel that cannot be reclaimed are 
placed in a barrel to accumulate and are sold as scrap to the 
steel mill. We have tried to use tire steel for rivet snaps with 
indifferent success, some working nicely and some giving no 
service. We have used some machinery steel for forging dies 
but find that a carbon steel for forging dies is economy. 


By G. W. Nutt, 


Chicago Great Western. 


The various tools made from carbon steel which have become 
worn and unserviceable should be annealed and placed in some 
convenient place. We have placed a long shallow trough on 
top of our tool rack in the tool room into which this sort of 
material is placed. It is really surprising the use to which these 
pieces can be put. It is a great saver of the bar stock. 


DISCUSSION, 


It appeared that in most shops there is very little tool 
steel that needs to be scrapped, especially in the case of tools 
that are made in the shops where the tool foreman fully under- 
stands the quality of material. When the pieces of steel are too 
small to be used for other purposes they are worked over for 
use in tool holders or for inserted blade cutters. Several mem- 
bers mentioned the advantage of making worn staybolt taps into 
reamers for boiler work. In some cases this was done without 
annealing. It was stated that good equipment is necessary if 
the best uses are to be made of worn out or damaged tools. In 
one shop, 319 lbs. of high speed tool steel was reclaimed at a 
cost of but 5.5 cents a pound. Often it is necessary to design new 
tools in order to make the best use of the scrap. 

The electric welding outfit can sometimes be used to repair 
broken tools. It 1s especially good for building new tangs on 
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twist drills. One member mentioned the fact that the original 
design of the tool often had a controlling influence on the succes- 
of reclaiming it. 

How to properly anneal high speed tool steel was discussed at 
length. Heating slowly in a gas-furnace to about 1800 degrees 
and then slowly cooling was reported as being successful. Pack- 
ing in cast iron cuttings or in charcoal and then heating are both 
successful. 

It was reported that when the Santa Fe adopted high speed 
steel, it shipped over thirty tons of scrap carbon tool steel to 
the manufacturers. 


SUPERHEATER TOOLS AND THEIR CARE 
By Frep PETERSON, 
Culorado & Southern. 


We have the Emerson superheater in our engines. which has 
24 flues 5% in. in diameter. These flues are swaged to 4'4 in., 
eighteen inches from the back flue sheet and the 134-in. super- 
heater pipes run from the steam pipes back within eighteen 
inches of the back flue sheet. When we first received these 
engines we experienced some trouble in keeping those flues 
tight at the front end. We found that the flues were not 
beaded at the front flue sheet and this was the cause of some 
of the leaks. We turned the flues over, beaded and expanded 
them and the trouble disappeared. Later on instead of remov- 
ing the steam pipes to get the tubes out, we sawed the super- 
heater tubes off and then pulled them out, thereby causing us 
to put a coupling between the steam pipe and the tubes; this 
makes it easier for us to remove the superheater pipes inside 
the large tubes. 

We found again that the check valves in the boilers were close 
to the front flue sheet and the water striking the superheater 
tubes seemed to cause them to leak at different times. It would 
be better to have the check valve placed back further—30 or 36 
inches from the front flue sheet. 

In putting in the tubes we swage the firebox end to fit a No. 
30 copper ferrule. We roll them with a roller, with five rolls, 
and after turning over we expand with a sectional leaf expander. 
and the flue is worked practically the same as the standard two- 
inch flues in locomotives. We find that in using these rollers, 
it is not necessary, after the engine has been in service for some 
time, to roll the flues very hard, and merely the weight of the 
rollers will make the flue tight and give better results than heavy 
rolling. The front end is also rolled, and we also use a Prosser 
or sectional leaf expander after the flue has been turned over. 
By this means we have no trouble in keeping these flues tight. 

After removing the flues the first time, we welded on the large 
end of the flue. This weld is made by the O'Neill rapid tube 
welding machine. The flue is scarfed and also the safe end: 
they are then put together and welded. This machine we are 
now running by a three-horsepower electric motor and it is 
doing fine work on our large superheater tubes. The piece that 
we weld on is generally from 10 to 12 in. long, and the scarf 
made by this machine is superior to any that can be made in a 
lathe or in any other machine. 


By A. R. Davis, 
Central of Georgia. 


The tools used to install and maintain the superheaters are 
divided into two classes, the tools for the tubes, and tools for 
the header and other accessories. In the header are many brass 
ball joints for the pipes in the tubes which must make a tight 
joint. To maintain these joints they should be a true radius, 
as it is impossible to bend the pipes so that any but a true 
radius joint can be depended upon. The tools shown in the 
sketch were made as recommended by the Locomotive Super- 
heater Company and will produce a true radius for repairs. 
These tools may be used with an air motor or under the drill 
press. 
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Thin socket wrenches of three lengths will be found most 
convenient to tighten the header pipe joints. 

We have made no special tools for the damper control valves 
so far and any tools necessary will be of the type regularly used 
on air brake equipment work. 

The various designs of oil spreaders in the steam passage re- 
quire reamers of the design regularly used in the brass depart- 
ment on general work. 

We have made but one set of new tube sheets for the super- 
heater tubes and have had good results from the type of pilot 
cutter regularly used on bridge work for the large pin holes 
where the requirements are much closer. The pilot cutter is 
made with a 1%-in. pilot of tool steel fitted in'a machine steel 
body with a No. 6 Morse shank. There are three cutting tools 
of high speed steel, 54-in. square stock, the tools set with 1-32-in. 
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lead in length and 1-16-in. lead in width. The lead tool is 
ground as a round nose lathe tool with a rake. 

As yet we have not had to enlarge any tube holes to allow 
tubes that are badly scaled to be removed from the boiler, but in 
anticipation of this I have made a reamer to enlarge the hole 
'4-in., a bushing to be appplied when the tubes are replaced. 

The reamer is made with a soft steel body, No. 5 Morse shank, 
with high speed steel blades, eight in number. The pilot acts 
as a binding plate for the blades, being fastened by six 34-in. 
cap screws. The blades enter the work at an angle of thirty 
degrees. 

In handling the tube work the tools are similar to the regular 
tools for flue work. We have no special tool for cutting the 
tube loose from the sheet. 

After the tubes are removed they are cut off and scarfed in 
the turret lathe. The safe-ends are scarfed to suit and when the 
tube is heated and the safe-end driven in there is about %-in. 
overlap, which gives plenty of stock for welding; this is done 
on a large Draper pneumatic welding machine with good results. 
The tubes are swaged as usually done on the regular flues, the 
amount left for the bead being the same. They are cut to length 
in the turret lathe. 

In applying, the tubes are rolled, Prossered and beaded at both 
ends. The tools for these operations are the same as for flue 
work except that they are of larger size to suit the diameter of 
the tube. The beading tool has the radius in the throat increased 
from 3-16-in. to %4-in. and is 1-32-in. deeper in the throat. 

We have not had enough experience in handling the super- 
heater tubes to state what the expense is apt to be in maintain- 
ing the tools for this class of work, but from present indica- 
tions I do not believe that it will be any heavier in proportion 
than the regular flue working tools. 


RAILWAY AGE GAZETTE, 


MECHANICAL EDITION. 433 


DISCUSSION. 

In connection with the proper design of tgols for fitting the 
large boiler tubes, rollers are generally used and the straight type 
seem to be preferable to the self-feeding design. Considerable 
discussion arose in connection with the grinding of the balls on 
the units and the seats in the header. The design of grinder 
shown in the paper is successfully used at many shops. No 
grinding at all on these parts had been found satisfactory by 
some of the speakers. Cast babbitt cups used with emery were 
reported good, as were also copper cups. These cups are not 
faced but are used as they come from the mold. 


MAKING THREAD CUTTING DIES 


By AuGust METZ, 
Pere Marquette. 

Select the steel for the chaser as near the size as possible to 
avoid unnecessary machining. Cut the chaser from the bar, 
square one end, and drill a hole as required on the machine in 
which it is to be used. Place the chaser in the holder and re- 
move all excess stock on the heel or the back face. It is best to 
remove the metal to the center line. The angle or rake of the 
front face or cutting edge of the die is important and depends 
on the grade of stock which the die is to cut. 

If the chaser is to be used for cutting copper, brass or the 
like, this angle should be zero, or coincide with a line passing 
through the axis of the work. For cutting bar jron the angle 
should be six degrees; for steel or steel pipe the angle increases 
to twenty-two or twenty-three degrees, making a hooked die. 
The chaser is now stamped for size and numbered to designate 
the relative position in the cases and the die head and ts secured 
ready to be hobbed or threaded. Before hobbing, a reamer of 
proper size is passed through the blank chaser removing all sur- 
plus metal by concaving the cutting edge of the blank and leav- 
ing but ane or two thousandths of an inch to be removed by 
the bottom of the kob or tap. 

After being reamed a hob or master tap is placed in the vise 
of the machine and is run through the dies from two to five 
times, depending on the size of the tap. With the larger size 
taps the dies are cut with two or three passes; but with the 
smaller taps, which cannot be subjected to such a heavy strain, 
a light cut is taken and after each pass the dies are set in a trifle 
by adjusting the die head. After the dies are hobbed, the chasers 
are removed from the cases and all burrs are carefully removed 
and the chaser is ready to be tempered, the method depending 
on the grade of tool steel used. 

After tempering, the throat or entrance of the die should be 
ground to the proper rake or clearance. This should be done by 
a special machine for this purpose, or by hand. 

In threading a die of this type the cutting 1s all performed 
in the throat and the thread is completed by the first full thread 
encountered by the work, the remaining teeth only serving to 
feed the work and maintain the lead. From this it can readily 
be seen that the grinding of the chaser is very important in 
order to obtain the correct angle and the proper clearance. 

When the chasers become dull, they are resharpened by grind- 
ing the throat; the average set of chasers can be ground or re. 
sharpened from 15 to 30 times, depending largely on the method 
of grinding. It is possible to resharpen the die until but a full 
thread or two remain, after which it is generally annealed and 
rehobbed to a larger size. 


By J. B. Hasty, 
Santa Fe. 

Dies, like all other cutting tools, must be made and kept in 
good condition to produce good threads. It is safe to say that 
one-fourth of all the bolt cutters in operation at present do not 
cut a clean chip. Most threads are only ridges squeezed on 
the iron, which ruin the dies, and in fact the whole machine. 

Bolt cutter dies can be made to cut free when re-cutting dies 
hy seeing that the spindle and vise jaws, or grip, are in line and 
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true. Then take a reamer and true them up to the proper size, 
ready for hobbing, 

If the dies are placed on the center the hob should be from 
one thirty-second to one-sixteenth inch smaller in diameter than 
the size of the bolt you wish to cut. Grip the shank or hob in 
a vise and thread the dies in three or four cuts. Each time the 
hob runs through, close the dies down and let the last, or finish- 
ing cut, be a light one. See that the carriage does not drag. 
It is a good plan when the hob is half way through the dies on 
the finishing cut to let the vise off and finish by hand with a 
wrench. Let the hob remain in the dies and run the head at a 
fast speed and see that the hob runs true and central; if the 
dies are not tapped true and in line, they will not do good 
work. : 

After the dies are threaded, take a short taper reamer and 
ream the entrance not over three threads. In filing the face of 
dies, they must be proportioned to the size of bolt they cut. Use 
lard oil when cutting dies, as mineral oil spoils the hob. In 
tempering the dies, care must be taken not to overheat them. 
Harden in the same manner as chisels, or lathe tools. Draw 
temper to a dark straw or copper color. 


By G. W. SMITH, 
Chesapeake € Ohio. 


We are using the hobbed dies without relief on some of our 
bolt cutters, if a fair quality of iron is used. The back is milled 
off to the center of the blanks, and face the angle to the center 
line to suit the diameter of the dies. We find that on soft 
material a slight lip works very well with a sharp rake; with 
ordinary speed good bolt-cutting compound or good oil is very 
essential. 

We also use the Landis dies and die-heads on machines which 
formerly used other style heads. The Landis dies and die-heads 
gave good service when other forms of dies failed. When cut- 
ting soft steel bolts, we ground our dies in every conceivable 
way without good results, until we got the Landis. Our make of 
dies would cut splendid threads on good iron bolts, but made a 
very ragged thread on soft steel. 

We use the Hartness automatic die heads on turret lathes, 
with good results. This is a relieved die, being cut with 2% 
mill, regardless of the diameter of the bolt, hardened on the cut- 
ting tecth, and relieved in the center bearing on the back of the 
thread, which prevents wasting of the finished thread by the drag 
of the carriage where no lead screw is used. We also use solid 
square dies 6 in, x 6 in. x 1% in. of high speed steel, split on 
one side, with an adjusting bolt through the side for making cast 
iron plugs for side rods. We also use many solid split dies on 
brass turret lathes, with good results. On stay-bolt work we 
use the Lassiter dies for cutting and relieving stay-bolts. A 
patent chaser grinder is used to grind these dies, making a very 
uniform throat and cutting edge. 

We believe that: when the bolt cutters and other thread cut- 
ting machines are so widely separated and under so many differ- 
ent foremen as is the case in many plants, and when the tool 
foreman is only appealed to when the dies fail to work or are 
ruined, it will be hard to get the maximum output. 


DISCUSSION, 


In making the cutters for the heads of bolt cutters, it is the 
practice in some shops to use high speed steel stock 1/16 in. 
larger in size than the finished cutters. This surplus stock is 
machined off. This practice is justified on the basis that the 
stock runs very uneven in size and that better tempering can be 
obtained after the scale is removed. Several members, however, 
claimed that stock of exact size could be obtained if special 
efforts were made, and that so far as tempering is concerned 
they could see no advantage in the machining of the sides. Some 
are using over-sized stock, but are not machining it, preferring 
to grind it to the desired thickness. One member questioned the 
advantage of using high speed steel for dies on the ground of 
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economy. He had experimented with both high speed and car- 
bon steel dies on the same machine and had found that with 
the rough usage the dies receive in the ordinary bolt cutter, the 
high speed steel dies did not pay. Some dithculty was also re- 
ported with high speed steel dies, in that, with the small sizes, 
after tempering, the threads would not follow. 

One member reported using a hob which is slightly larger at 
the outer end, and that by closing down the dies as the hob is 
run through, he is able to obtain a back clearance as well as a 
side clearance, the latter being obtained by using a hob some- 
what smaller than the size of the material which is to be cut 
by the die. 

Considerable discussion arose as to the proper practice íor 
making dies. Some speakers claimed that the dies should be cut 
only on the machines on which they are to be used, while others 
make it a practice to cut them to accurate size on a standard 
head. It appears that if the die-heads are maintained in the 
proper condition, it is the best practice to make the dies on a 
standard new head in the main tool-room, while, if the heads on 
the various bolt cutters are allowed to get in a very poor condi- 
tion, this would not give as good results as to cut the dies di- 
rectly on the machine that is to use them. 

It was explained that the trouble with warped dies is fre- 
quently due to an uneven heat and can be overcome by slower 
heating. One member has secured excellent results with carbon 
steel dies in which the temper had been drawn in hot sand. 

Jn one shop, at least, it is the practice to require the bolt 
cutters to turn in their dies each night and to draw new ones 
each morning. In this way the tool-room foreman has an op- 
portunity to see that the dies are kept in good condition at all 
times. 


FORGING MACHINE DIES 


By B. HENDRICKSON, 
Chicago & North Western. 

The process of making wrought iron and steel forgings by 
the use of a powerful machine and dies consists of four opera- 
tions, viz.: A gathering of stock from the bar, molding into 
shape, welding, and punching. Oftentimes one operation only 
is necessary to form a piece, and again all four may be re- 
quired. The dies for doing this work have two functions to per- 
form. They must be able to grip the stock and must contain 
recesses of such a shape that the desired forging may be pro- 
duced in one or more operations, as the case may be. In con- 
junction with the dies, a plunger is used whose function is to 
upset the stock and force it into the recess of the die. 

The nature of the work to which they are put determines the 
material of which the dies shall be made. Cast iron, being the 
cheapest and most easily worked, is very desirable, but can only 
be used where the demand for its product is not very great. 
Where many forgings are required, standard dies are cast steel. 
Oftentimes the forgings may be done in such a way that more 
wear takes place on one part of a die than on another. In such 
a case, what are called sectional dies are used. The main body 
of such dies is made of cast iron and is so designed that where 
the excess wear comes, there are inserts of tool steel. These 
inserts may be removed when worn beyond a certain limit and 
replaced by a standard size, so the entire die does not have to be 
scrapped. 

The material of which plungers are made depends both on 
their size and the nature of their work. Nickel steel is the 
material to be used for heavy work, while common tool steel 
or special plunger steel will do for lighter work. Where a 
punching operation is required, the brunt of the work should be 
borne by inserts made of air hardening steel or plunger steel. 
Provision must be made in the design of dies for the overflow of 
excess metal when the die recess is full. A vent should be made 
varying in size according to the weight of the forging. This 
vent, of course, becomes unnecessary when enough pieces have 
been made to enable the foreman to calculate the exact amount 
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of material required. Wherever upsetting is done by means of 
a hollow plunger, a vent should be placed at the bottom of the 
recess, to allow the air to escape. Heating of dies from the hot 
stock does not affect their design. On large work, so much time 
is consumed in heating stock that the die cools itself. This prac- 
tice will not do in the case of small dies, however, as they work 
too rapidly. There are two ways of cooling, either with a jet 
of water or swabbing off the surface with oil. The former 
method should be avoided wherever possible as it causes the die 
face and plunger to check. 


DISCUSSION. 


Consideration of the proper material to use for making dies 
of this character formed the principal part of discussion. It 
seems that in many cases dies made of tire steel, or even of cast 
iron, give fully as good service as those made of the higher- 
priced materials. In some cases, for punches or similar dies, 
nickel steel has given very good results. It is also often used 
for inserts on cast iron or cast steel dies where the wear is ex- 
cessive. Where water is to be used for cooling, it has been 
found that high speed steel is not at all suitable for a die ma- 
terial, but where air is used, this expensive steel is satisfactory 
so far as service is concerned. Some of the members used high 
speed steel where the dies have to withstand an intense heat, 
claiming that it is the best material for use under these con- 
ditions. 

As to the different parts which can be made on a forging 
machine, it appears that the opportunity is almost unlimited. On 
the Santa Fe, it was reported that about 50,000 grease cups are 
being made each year from old flues. The dies are made of 
tire steel, and it is stated that one set of dies will run for over 
a year. Other members mentioned various unusual parts that 
were made on these machines. 

In connection with the advisability of punching the tell-tale 
holes in staybolts, the discussion showed the members to be gen- 
erally opposed to the practice on the basis that the metal would 
crystallize and harden in the center, causing the bolts to become 
less flexible and more liable to breakage. 


FORM OF THREAD AND DEGREE OF TAPER FOR 
BOILER STUDS AND PLUGS. 


The committee on “The form of thread and degree of taper 
for boiler studs and plugs” presented several reports as the 
members could not agree. Abstracts of these individual reports 
follow: 

By A. M. ROBERTS, 
Bessemer & Lake Erie. 

I believe the U. S. standard, 12 threads per inch, is preferable 
for the following reasons: For the convenience of the manufac- 
turing of the studs; the simplicity of applying it; stronger and 
more durable stud; because of its standardization; the main- 
tenance of the taps and dies; holes can be changed from “V” 
thread to “U. S.” without any difficulty. 

I would recommend a 114-in. taper in 12-in. for standard mud 
plugs. 

By Jas. E. Dosser, 
Southern Railway. 

Many of the leading roads have investigated the superiority 
of the new form, or U. S. standard thread, and are using it ex- 
clusively. Some roads that have adopted the U. S. standard 
thread exclusively for boiler work are the Pennsylvania, Louis- 
ville & Nashville, Norfolk & Western, Southern, Central of Geor- 
gia, Delaware, Lackawanna & Western, Chicago, Rock Island 
& Pacific, and the International & Great Northern. 

The U. S. standard thread gives much greater strength and life 
to taps and dies in use than that of the old “V” forms. There 
is also the advantage of re-tapping the old “V” form holes with 
the U. S. tap and replacing studs with the U. S. thread without 
changing the size of the stud. 

I believe that the 34-in. taper for studs is the most practical. 
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By DANIEL FREYLER, 
Illinois Central. 


I recommend the “V” thread for boiler studs and plugs. It 
has a greater cross-section than the U. S. standard, with flat 
top and root of thread, for an equal number of threads per inch. 
The depth of the U. S. standard thread is not as great as the 
V thread and is narrower at the base. However slight the 
difference may be, it is sufficient to reduce the area of the cross- 
section of the thread and as a result, the shearing strength. It 
may be objected that by reducing the depth of the thread the 
area of the screw at the root of the thread is correspondingly 
increased, hence the tensile strength of the stud is increased. 
This is true, but this objection is met when it is remembered that 
as the thickness of the boiler plate ordinarily is less than the 
diameter of the screw, the principal strain is on the thread, not 
on the core of the screw. The result is that if the cross-section 
of the threads engaged is reduced, the efficiency of screw or 
plug is reduced; therefore, since the cross-section of the U. S. 
standard thread is less than the V thread for the same number 
of threads per inch, or pitch, then the V thread is the thread 
to be used as it offers the greater resistance to the shearing 
strength on the thread. 

I would adopt the V thread also because it adapts itself more 
readily to the slight variations in the angle of the thread and 
still makes a tight joint. 

I believe 34-in. taper per foot to be the correct taper, because 
as the angle of the taper recedes from the perpendicular, the 
shearing strength of the thread, which is perpendicular to the 
diameter of the screw, is decreased owing to the difference in 
the area of the threads in contact in the line drawn parallel 
with the center of the screw. I have found in practice that a 
taper bolt is stripped easier than a straight bolt of equal length 
of thread and the greater the taper the more readily it gives 
away, especially if it exceeds 34-1n. taper. 

On the 34-in. taper or less the friction produced by drawing 
up the stud or plug acts as a-grip, tending to still further secure 
it, whereas, on a greater taper, this is largely neutralized since 
the line of pressure is nearest the apex of the thread. 


By H. C. Wirson, 
Southern Railway. 


I am in favor of the United States standard form of thread, 
because it, not having a sharp point, will not wear so fast, and, 
therefore, will retain its size and form much longer. 

I have found that a V form of tap or die will soon wear off 
at the point of the thread losing its size and form, causing trou- 
ble from tight or loose bolts. We have used many tapers and 
find that 34-in. taper in 12-in. gives the best service. 


By W. J. Epy, 
Rock Island Lines. 


My recommendations for a standard form of thread and de- 
gree of taper for boiler studs and plugs are as follows: 


Number of threads per inch for all boiler work............. 12 
Form of thread «vives tare ts cannes U. S. Standard 
Taper, plugs and fittiNgs........................M-in. per ft. 


E I E ET O NEE 1'%-in. per ft. 
DISCUSSION, 


Wash-out plugs 


After a thorough discussion of the subject a motion was 
unanimously passed that it was the opinion of the association 
that all holes in a boiler and all studs and bolts, with the ex- 
ception of staybolts, should be made with a 34 in. taper to the 
foot and twelve U. S. standard threads per inch. This decision 
was made on the basis that it was practically impossible to cut 
an exact V thread in boiler steel and that when in an imperfect 
condition they were frequently the source of considerable leak- 
age. A. R. Davis (Central of Georgia) presented some interest- 
ing figures in connection with the result of some tests he had 
made between the two types of threads. In tapping 25 holes with 
a V tap he found the tap to wear .008 in., while the standard tap 
with the same number of holes under same conditions wore only 
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(00134 in. With 50 holes the V tap wore away 011 in., while 
the U. S. standard tap only wore .003 in. It was found that 20 
per cent. of the holes tapped by the U. S. standard tap were 
better than those with the V tap. It was further found that 
the U. S. standard thread tap required but 76 per cent. of the 
power required to operate the V thread tap. 

All the members were agreed on the desirability of the stand- 
ard taper, and it was stated that there were cases where three 
different tapers were used on one road. This naturally leads 
to the possibility of putting a stud of one taper into a hole of 
another with disastrous results so far as tightness is concerned. 
It was stated that one road uses straight taps only and finds no 
difficulty, but it was pointed out that the opportunity of getting 
tapering studs in a straight tapped hole was always present. 

ELECTION OF OFFICERS. 

The following officers were elected for the ensuing year: 
President, A. M. Roberts, Bessemer & Lake Erie, Greenville, 
Pa.; first vice-president, Henry Otto, Atchison, Topeka & 
Santa Fe, Topeka, Kan.; second vice-president, J. J. Sheehan, 
Norfolk & Western, Roanoke, Va.; third vice-president, E. R. 
Purchase, Boston € Albany, Springfield, Mass.; secretary- 
treasurer, A. R. Davis, Central of Georgia, Macon, Ga.; chair- 
man of executive committee, C. A. Shaffer, Illinois Central, 
Chicago, Ill. The following four men were also elected to the 
executive committee: J. Martin, Cleveland, Cincinnati, Chi- 
cago & St. Louis, Indianapolis, Ind.; O. D. Kinsey, Illinois 
Central, Chicago, Ill.; C. Helm, Chicago, Milwaukee & St. 
Paul, Milwaukee, Wis.; A. Williams, Pennsylvania Railroad, 
Ft. Wayne, Ind. There were 56 members registered. 


TRACTIVE EFFORT CHART 


BY L. R. POMEROY. 

The accompanying chart for obtaining the tractive effort of 
locomotives is very largely self-explanatory. It is arranged. to 
include locomotives having cylinders between 15 in. and 30 in. 
in diameter and 20 in. and 30 in. stroke, combined with wheels 
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from 56 in. to 84 in. in diameter and steam pressure which, with 
the proportion of boiler pressure that is selected as the proper 
mean effective pressure, will give either 150 lbs., 160 lbs. or 
170 lbs. mean effective pressure. Scales are provided for giving 
the tractive effort per pound of mean effective pressure, if that 
is desired, or to give the total amount of tractive effort when 
using one of the three mean effective pressures given. 

The method of using the table 1s simple and is well illustrated 
by the dotted line. The diameter of the cylinder is found on the 
left-hand scale and the line is followed horizontally to the inter- 
section of the diagonal giving the diameter of the driving wheels. 
From this intersection, continue vertically downward to the in- 
tersection with the line corresponding to the length of the stroke 
and then horizontally to the right, continuing to the right-hand 
scale for the tractive effort per pound of mean effective pressure. 
From the intersection of this last horizontal line with the diag- 
onals showing the mean effective pressure, continuing vertically 
downward will give the total tractive effort on the bottom scale 
of the right-hand part of the chart. 


RAILWAY BUSINESS FOR MAy.—During May the railways of the 
United States received for their services to the public an average 
of $8,230,000 a day; it cost to run their trains and for other 
expenses of operation $5,920,000 a day; their taxes were $341,500 
a day; their operating income $1,972,322 a day for the 220,897 
miles of line reporting, or at the rate of $8.93 for each mile of 
line for each day. Thus for every six dollars of their earnings 
which remained available for rentals, interest on bonds, appro- 
priations for betterments, improvements and new construction, 
and for dividends, the railways had to pay more than one dollar 
in taxes. All of these amounts are substantially greater than 
the similar returns for May, 1912. They are from the summary 
of the earnings and expenses compiled by the Bureau of Railway 
Economics from the monthly reports of the steam railways of 
the United States to the Interstate Commerce Commission 
They include over 95 per cent. of the mileage and earnings of all 
of the railways of the country. 
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Tractive Effort Chart Giving the Pounds Pull for Any Size of Locomotive. 


IMPROVED METHODS OF FREIGHT CAR 
CONSTRUCTION* 


BY R. W. SCHULZE, 
General Foreman Car Department, Gulf, Colorado 4 Santa Fe, Cleburne, Texas 


The cost of freight car maintenance has been steadily ad- 
vancing month by month and year by year. The desire for 
larger cars, the demand for greater capacity, and the effort to 
handle more tonnage are adding continually to the cost of main- 
taining the car body and the draft rigging. The car designer 
and the repairmen have not complained. They welcome the op- 
portunity to increase the railroad's handling capacity. They see 
the improvement in locomotive tractive effort and strive to keep 
the freight car abreast of the engine. 

The designer, with various data before him, endeavors to build 
a strong, durable car; one that will stand the drawbar stress 
over heavy mountain grades, the speed of the fast freight and 
the buffs of the “hump” yard. He lives with the car until it 
leaves the builder and joins the flow of commerce. Then the 
repairmen step in and begin the endless renewing of damaged, 
broken and worn out parts. Does the designer always consider 
the repairmen? Often, Yes! Often also, No! The purpose of 
this article is to note different features that have been over- 
looked. 

Every new type of car as it joins its fellows is inspected, dis- 


i | 
E eee | | 


Fig. 1—Top End Post Casting for Use when End Posts are Removed 
from the Inside. 


cussed and debated; sometimes optimistically, and sometimes, I 
am sorry to say, pessimistically. Not that its increased size or 
capacity are questioned, but all too frequently the designer has 
revelled in the great strength of his design and has forgotten 
the little kinks, ideas and possibilities of making the new type 
accessible to and economical of repair. It has often seemed that 
if the designer could listen to these “switch shanty” talks of 
car men and inspectors, many good ideas could be introduced into 
the design of the thousands of new cars being built every month. 

There is the one big question of end braces and posts—wooden 
ones that are broken, and iron ones that are bent. What should 
be done to make their renewal as economical as possible? It 
should not be necessary to tear out an entire end to renew one 
of the posts, or to tear off part of the roof to release a tie rod 
that is run through the post when it should have run clear or 
have been placed to one side. A little forethought on the part 
of the designer would allow an end post to be so applied that 
its renewal would only be a question of a foot of siding renewed 
or an end of lining removed and replaced—and not an entire end 
renewed. 

The trouble usually lies in the pattern of the post top casting, 
or the tie rod being too close to, or too much a part of the post. 
Why not make the top casting with a lip extending up on the in- 
side of the end plate and bolt it securely through this lip to the 


*Entered in the Car Department competition which closed February 15. 
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plate? Then let the designer decide whether he wishes the posts 
removed from the inside or the outside. Suppose that he decides 
to remove them from the inside, on account of the construction 
of the car. Then why not extend a lip down on the outside of 
the post casting, leaving the inside clear, and bolt the post and 
braces to this lower lip of the casting, as the upper lip is bolted 
to the end plate? Figs. 1 and 2 show a post casting which in- 
cludes these ideas. By such construction a post or brace can 


Fig. 2—Top End Post Casting with Top and Bottom Lips on the 
Same Side. 


be renewed by simply removing the siding or lining attached to 
the post or brace. The rigidity of the end is not affected, much 
material is saved, and the actual labor of renewing the post or 
brace is small as compared to the cost of renewing a post with 
a post pocket casting. 

Another post and brace casting which requires careful design, 
is the lower casting on stock cars. Owing to the many shocks 
and blows incident to cattle swaying or moving in these cars, 
the posts, braces and castings must be rigidly fastened at both 
the top and the bottom. In some cars of recent design, these 
castings have been well designed; but in others it has been found 
practically impossible to remove the side sills. posts or braces 
without a considerable amount of extra work due to improper 
design of the casting. These improper castings have the vertical 
bolt so applied that the bolts cannot be removed without destroy- 
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Fig. 3—Stock Car Bottom Side Post Casting Showing Method of 
Applying Vertical Bolts. 


ing the posts and braces. A slight modification in the design 
of the casting, so that the vertical bolts can be removed without 
interfering with the posts or braces would greatly simplify the 
work in making repairs. The most practical design of stock 
car side post and brace casting is the one which sets flat on the 
sill, with lips on the sides, and which is so designed that the 
lips extend down inside the side sill and are bolted to it with 
horizontal as well as vertical bolts, which bolts can be removed 
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without interference with the posts or braces. Fig. 3 shows a 
post casting of this design. 

Much labor and material are wasted in removing tie rods. 
These must be removed before broken parts can be renewed, as 
they are often run through posts, post castings and braces, when 
the same results could be attained if they were applied free of 
the posts and castings. It may often be difficult to confine these 
rods to their limited and proper places, but it would be far more 
economical and advisable for the designer to study all phases 
of the car construction and apply the rod in such a way that it 
would not be necessary to remove it when broken parts are re- 
moved. Much money is spent removing roofing, tearing off 
siding, and removing good material which is destroyed while 
being removed, in order to get at some particular tie rod which 
should have been entirely free from parts needing repairs. 

The light tongue and groove lining should be abandoned and 
replaced by material 1/4 in. thick, with a ship lap. In spite of all 
the efforts to securely pack cars to keep the load from shifting, 
it will no doubt never be entirely eliminated. When a heavy 
blow strikes the light lining, the boards break and splinter, the 
sides of the grooves split and break off, and it is only a ques- 
tion of a short time until car lining is damaged to such an extent 
that it must be renewed or the car will be unfit for bulk grain 
loading. Where the lining is increased to a 1% in. thickness, 
a blow of extra heavy force would be required to break it, such 
a blow as would almost pierce the siding. Furthermore, the lap 
of the ship lap is so much heavier than the sides of the groove 
of the tongue and groove, that it will stand a heavier blow and 
will seldom split and break. Bulk grain leakage with ship lap 
lumber would be greatly reduced; and in renewing posts and 


Fig. 4—Carline and Method of Applying It to Side Plates. 


braces, the lining could be reapplied with less waste of good 
material. 

Probably less consideration and thought have been given to 
the car repairmen in the design and application of roof carlines 
than to any other part of the car. Seldom can a design of metal 
carline be found that can be removed without first practically 
removing the entire roof. The desire has been to tie the top 
of the car together and brace the roof without thought of the 
many cars which are so damaged that light repairs to the roof 
and body would place them in service with a proper design of 
metal carline, whereas with the present carline the entire roof 
must practically be removed in order to remove and repair one 
which is bent or damaged. They should be so designed and 
constructed that a bent or damaged one could be removed from 
the inside of the car without disturhing or loosening any part 
of the roof. In addition, the carline should be designed to 
securely brace and tie the car. In place of the ends extending 
on the top and over the outside of the side plate, they should 
extend down on the inside of the plates and be bolted through 
them. A reinforcement may be applied at each end of the car- 
line in the shape of an “L.” This can extend over the top of 
the plate. be bolted to the carline with two vertical bolts and 
be held to the plate with the same bolts that hold the inside 
lip of the carline to the plates. Such a carline can be removed 
by simply taking out the plate and carline bolt. The roof would 
not be disturbed, and would be just as securely braced and the 
cost of renewing or repairing a damaged metal carline would 
be exceedingly small as compared with the present expensive 
methods. Fig. 4 shows the arrangement of such a carline. 

Many designers have built the stcel underframe cars with 
short steel channel center sill extensions. extending from the end 
sill to the body bolster and riveted to the body bolster, while the 
center sills proper extend from one body bolster to the other. 
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This design may be likened to the old short draft timbers as 
compared with more durable and efficient long timbers. The 
short steel channel center sill extensions should rightly extend 
from the end sill to a point beyond the body bolster. At this 
point there should be a standard sill splice. Such construc 
will strengthen the end of the car; will more equally distribute 
the load or shock on the body bolster; will have the same effect 
as a continuous sill, and will be more readily accessible tr 
repairs. 

A check of the design of steel underframe cars in any re- 
pair yard will demonstrate that even in the latest cars this fea- 
ture has been almost entirely overlooked. The majority have a 
one-piece continuous center sill; very few have the ends spliced. 
The result is that where the steel center sills of a car are dam- 
aged, they must either be straightened by crude methods or must 
be entirely removed from the car and be cut and spliced at a 
heavy cost. Had these sills been spliced behind the bolster, as 
noted above, the ends could be removed and repaired at a small 
cost and with little delay. 

Every year many thousands of dollars are spent paying bulk 
grain leakage claims, and placing cars in condition to prevent 
such leakage. The usual precautionary method is to prevent 
leaks around the sides and ends of the car along the siding by 
the triangular grain strip. This is applied on the floor of the 
car, between the siding and the lining, and also serves as an im- 
cline to empty grain lodged behind the lining. The strip his 
closely against the siding of a new or newly sided car, but after 
it has been in service for some time and the sheathing has worked 
loose, the grain works down behind the grain strip pressing the 
siding further away from the car and finally finds its way through 
the opening to the ground. The shape of the strip should rather 
be that of an obtuse angle of about 105 deg. Such a strip clings 
to and follows the siding as it works away from the sill and 
holds the grain securely in the car. This change could be made 
at no cost, and yet the saving in the loss of grain can hardly be 
estimated. l 

Another wise precaution against loosened siding is the appli- 
cation of a light angle iron strip with bolts through the strip, 
sheathing and sill with nuts on the outside. It can easily be 
applied to even those cars already in service. It stiffens the car 
and its cost of application is almost nothing. 

The entire hope of the car repairmen for future lightening of 
their labors is centered in the efficient design of new cars. The 
old car of obsolete construction will slowly but surely disappear. 
The strong and durable reinforced car will take its place. Cost 
of repairs must not increase. The tendency must be to de- 
crease gradually and surely; but always the idea should not 
be overlooked that strength and durability are not everything: 
Easy repairs of seldom thought of parts and a minimum amount 
of work for small repair points should be the chief aim and 
desire of the car designer and car man. A number of these 
easy repairs have been noted in this article. Too much stress 
cannot be laid on the necessity of reducing repairs, so that small 
repair points can handle quickly and efficiently at low cost 
wrecked or damaged cars without the necessity of maintaining 
large forces of men where work should be of the lightest nature. 
We are getting the strong car. Sometimes we get the easily 
repaired car, and this is the car that must come into general 
use so that car maintenance costs will descend to the low level 
that should and can be attained. 


New York Canats.—We perceive by the Albany Etenme 
Journal that the New York Canal Commissioners have reduced 
the tolls upon the Erie Canal. The Journal says that “This re- 
duction was demanded by considerations which deeply affected 
the prosperity of the state. Rival channels of communication 
are opening which threaten to divert the trade of the far west 
from our great commercial emporium.”—From the American 
Railroad Journal, March 23, 1833. 
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FIFTY-TON STEEL HOPPER CAR 


The Central Railroad of New Jersey has in operation about 
7,000 steel hopper cars, of which nearly 3,000 are 100,000 Ibs. ca- 


pacity. The remainder have a capacity of 80,000 lbs. These cars | 


have been ordered in lots of about 1,000 each, during the past 10 


End Elevation and Sections of C. 


years, and in each case the design has been somewhat revised on 
the basis of the service of the previous order. Various parts 
have been made heavier, the design of details has been revised 
and improved attachments have been applied, until it is believed 
that the latest cars meet the present conditions as perfectly as is 
possible. These changes in the last order of cars have increased 
the weight somewhat over the previous order which, in turn, 
were about 200 lbs. lighter than the first 50-ton cars ordered. 


The present cars have a light weight of 39,200 lbs. while those of 
the previous series weighed 37,300 lbs. This increased weight is 
accounted for largely by stronger center sills and a more sub- 
stantial end sill construction. In other respects the changes did 
not make a material increase in the weight. 

While the illustrations show the details of the construction 
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R. R. of N. J. 50-Ton Hopper Car. 


quite clearly, attention will be drawn to a few of the more im- 
portant features. The center sills are formed of two 15 in., 50 
lb. channels with the flanges facing in. No cover plates are used, 
but suitable spacing pieces have been incorporated at various 
points. These heavy channels extend but a short distance beyond 
the bolster at each end, and to these extensions, the draft sills, 
which consist of 3% in. plate pressed in Z section, 1534 in. deep, 
are secured. The draft sills are on the outside of the center sills 
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and are held by 34 in. rivets arranged as shown. They have a 
5/16 in. top cover plate 24 in. in length. The side sills proper 
extend only from the end sills to the bolster and are formed of 
8 in. 21% 1b. channels. The end sills are of the same size channel 
and include a 5/16 in. cover plate, bent to angle section. It will 
be noticed that this cover plate is of sufficient width in a hori- 
zontal plane to add greatly to the stifíness of the end of the 
underframe. The bolster is formed of a % in. vertical plate of 
the very deep section made possible on this type of car. The 
arrangement of the reinforcing angles is clearly shown in the 
illustrations. 

The sheets forming the car body are % in. thick and the top 
reinforcing angle is 3% in. x 3 in. x 5/16 in. The corner posts 
are 3% in. x 34% in. x 34 in. angles and the intermediate angle 
supports from the end sills to the body of the car are 3 in. x 3 in. 
x 5/16 in. The side stakes are of pressed steel in the usual form. 

These cars are equipped with Miner friction draft gear, class 
A-18, with yoke attachment and Simplex couplers. The trucks 
are of the Andrews cast’ steel side frame type with 33 in., 725 Ib. 
cast iron wheels. The truck bolster is of the American Steel 
Foundry Company's design and the springs were furnished by 
the Simplex Railway Appliance Company. Gould 5% in. x 10 in. 
malleable iron journal boxes and Waycott brake beams are used. 
These cars, built by the Standard Steel Car Company, have fol- 
lowing general dimensions: 


Length: over end. silis: a ar AAA 31. -£t..6 in: 
Width Of càr Over side Sk A A naw pis Peete nade ua ees 10 ft. 
Width of car inside. OF DOG y sia a sig ate eek irs x shane ire e 9 ft. 55% in. 
Height from top of rail to top Of bodys. ¢ s6.05 mm. toos dae 10 ft. 4 in. 
Length of hopper opening at the DOGO ii eal darted haa es 2 ft. 11 in. 
Width OE RODDET ODEMNE: iaaa ean 4 odie aus ora a a ee 2 ft. 3% in. 
Height from top of rail to under side of hopper.........oooooo.o..o. 9% in. 
Distance from center to center of truck............cooooo.o.. 21 ft. : in. 

in. 
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TESTS OF ALCOHOL HEATER CAR 


In shipping perishable products during the winter months some 
precaution must necessarily be taken to prevent freezing, and 
the practice commonly followed is to line box cars with build- 
ing paper and equip them with false floor racks and small stoves. 
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The objections urged against this practice are the initial cost for 
equipping the cars, which are not always returned for repeat 
loads, and the cost of attendance along the road, as well as the 
risk from damage by fire. Specially fitted heater cars are in use 
to some extent for such traffic, but the objection commonly 
raised against this type of car is that it is necessarily non- 
revenue producing for about nine months of the year, unless 
used as an ordinary box car during that time, and the heater car 
necessarily costs more than the ordinary box car. 

A solution of the problem would seem to be a combination 
heater and refrigerator car that would be available for use the 
year round. There are several types of this car in existence. 
one of which has been developed by the Alcohol Heating « 
Lighting Company, Chicago. After making tests with a number 
of fuels, it was concluded that denatured alcohol was the best 
adapted to the purpose in hand, as it does not vitiate the air 
to the same extent as other fuels, and it can be used zs a heating 
agent without any detrimental effects on food products. Consid- 
erable time was spent in developing an automatic alcohol burner, 
and one was finally produced that could be safely operated for 
from eight to fifteen days without any attention other than an 
inspection made at divisional points. 

These cars have now been in service during three winters, 
and the illustrations accompanying this article show the result 
of a temperature test made on one of them in use on the Cana- 
dian Pacific. The recording thermometer was placed in the car 
at 11 a. m., March 2, at which time the doors were closed and 
sealed, the car remaining in this condition until 8:30 p. m., March 
11. The full line on the diagram represents the temperature in- 
side the car, and it will be noted that it was maintained almost 
constantly between 40 and 45 deg., a variation of less than 5 deg.. 
while the temperature outside varied 58 deg., as shown by the 
dotted line on the diagram. During this time the car traveled 
a distance of 1,475 miles. 

The test was conducted under the direction of A. W. Whiting, 
inspector of refrigeration of the Canadian Pacific, and was run 
between West St. John, N. B., and Fort William, Ont. The car 
was equipped with what is termed the double unit system, there 
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Diagram Made from Record of Recording Thermometer in Alcohol Heater Car Test. 


being four burners, two on each side of the car. These burners 
are exactly the same, but for convenience in conducting the test 
were numbered 1 and 2. By using four burners the maximum 
amount of heat can be applied quickly at the point of loading, 
and when the car and contents have been thoroughly warmed two 
of the burners are extinguished, the two remaining ones being 
sufficient to protect the lading. The duplicate system insures a 
longer run without the necessity of cleaning the burners; each 
burner will burn continuously for seven days without cleaning, 
and if the car is reconsigned it is only necessary to extinguish 
one burner and light the other. 

The car was loaded with boxed merchandise to a height of 
about 4 ft., there being no space between the boxes or at the 
doors. Both the No. 1 burners were lighted at 11 a. m., March 
2, 1913, and a self-recording thermometer was placed inside of 
the car, 6 ft. back from the door, 2 ft. above the floor and 2 ft. 
from the side wall. The thermometer wassurrounded entirely by 
freight in order to determine the temperature of the freight 
rather than the temperature of the air inside the car. The car 
left West St. John at 8:45 p. m. March 3, with the two No. 1 
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Record of Temperature Test of Alcohol Heater Car. 


burners in use; the No. 2 burners were lighted at 8:45 p. m., 
March 4, at Megantic. The burners were inspected at each di- 
visional terminal and were found to be operating satisfactorily 
in every case. The reservoirs were refilled once during the test, 
each box being supplied with 7% gal. of alcohol at Smith's 
Falls, Ont., at 10:30 p. m., March 6, at which time the two No. 1 
burners were extinguished and the car continued to its desti- 
nation with the two No. 2 burners operating. The fuel reservoir 
can be made of any desired size, but it has been found in prac- 
tice that four days’ supply is the most economical and satisfac- 
tory on account of the character of the train schedules and the 
length of time that the perishable freight must be protected. On 
account of the location of the thermometer it is not probable 
that it could have been greatly influenced by the warm air enter- 
ing the car at either end, but instead received only the benefit 
of the warm air rising from the floor of the car. High winds and 
snowstorms prevailed at several points during the trip. The car 
arrived at Fort William, Ont., at 8:30 p. m., March 11, and the 
thermometer was then removed and the test closed. The burn- 
ers were operated a total of nine days, ten hours, the actual run- 
ning time of the test being eight days. 
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CAR REPAIR NOTES FROM THE NOR- 


FOLK & WESTERN 


SAFETY APPLIANCE MODELS. 


It is frequently diffcult to obtain men to work at car re- 
pairs who are familiar with the reading of blue prints. 


Models of Freight Car Ends for Reference in Applying Safety 
Appliances. 


quirements of the government in the application of safety appli- 
ances to cars are such as to necessitate blue prints or some other 
standards for the men’s guidance. At the car repair yards of 
the Norfolk € Western at West Roanoke, Va., it was found 


Valve and Treadle to Prevent Waste of Compressed Air. 


that much time was lost by the men in trying to read the blue 
prints; in order to simplify matters, full size models of the ends 
of a box, gondola and flat car were built and set up in a con- 
venient position near the repair tracks. These models are 


The re- 
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equipped with the United States safety appliances, and when a 
man desires information regarding these he may readily ob- 
tain it direct from one of the models. 


PREVENTING WASTE OF COMPRESSED AIR. 


In using compressed air for blowing out repaired triple valves, 
etc., considerable air is lost during the time that the globe valve 
is being opened and the hose picked up, etc. This waste of air 
is avoided at West Roanoke by the use of the device shown in 
one of the illustrations. An additional globe valve is placed 
in the air pipe beyond the main valve; this valve is closed by 
a spring and the spindle is connected through the bench to a 
treadle below. When it is desired to use the air hose for any 
purpose the main globe valve is first opened, after which the air 
used is controlled by the second valve through the treadle. 


PIPE BENDING DEVICE, 


It is necessary in car repair work to do a great deal of pipe 
bending, and it is very common to see a repairman insert a 
piece of a train pipe between truss rods or in a truck in order to 


Section A-B. 


Brake Cylinder Fitted for Bending Pipe. 


bend it to the desired angle. The pipe bender illustrated is 
made from a 14-in..brake cylinder and two castings. Almost 
any angle can be obtained with this device by regulating the 
amount of air admitted to the cylinder. 


PREPARING DOPE FOR JOURNAL BOXES. 


The mixing of dope for car journal boxes is taken care of at 
West Roanoke in the following manner: The car oil is held in 
a large tank raised several feet above the floor and is passed 
from this tank to a smaller tank resting on the floor in which 
the waste and oil are mixed. Above this mixing tank is placed 
vertically an 8 in. brake cylinder with an additional piston con- 
nected to the outer end of the piston rod. This piston is a loose 
fit in a 12-in. brake cylinder, which is drilled with a number of 
holes about 34 in. or Y in. in diameter. After the waste is 
mixed with the oil, a quantity of it is placed in the 12-in. cylin- 
der and the air is turned on in the 8-in. cylinder. The piston 
squeezes out the excess oil, which runs back through the perfo- 
rations into the mixing tank. The dope is then placed in a stor- 
age tank from which it is supplied for use in cars. 
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CUT-OFF SAW, 


The swing cut-off saw shown in another of the illustrations 
has been developed at West Roanoke for the cutting off of © 
sheathing, etc., to required lengths. The swing arrangement is 
quite simple, being very similar to the link grinding apparatus 
used in locomotive repair shops. Three standard lengths of 
sheathing are used, and when the material is unloaded from the 
car it passes directly in front of the saw and is cut to the de- 
sired length, which is governed by a block placed on the bench. 


Swing Cut-off Saw for Car Sheathing. 


The prepared sheathing is then piled at the other end of the 
bench, as shown in the illustration, where it is available for the 
car men at any time. 


STRAIGHTENING SPRING PLANKS. 


Another handy device in use at West Roanoke is a crude oil 
burner for straightening spring planks, etc. This furnace has 
directly in front of it a heavy slab of cast iron about 4 ft. x 
8 ft. Such pieces as spring planks are very readily straightened 
on this plate after being heated in the furnace and a great deal 
of material which would otherwise have been scrapped has been 
made available for use again. The furnace also frequently 
makes it possible to save the time required in transferring bent 
pieces from the repair yards to the shops and back again. 


A CARELESS TRAVELER—A few days since as the train was 
passing on the Newcastle & Frenchtown Railroad, the baggage 
car took fire, as is supposed, from a spark from the engine, 
by which a great proportion of the baggage was destroyed, 
and amongst the rest a bag belonging to one of the passengers 
containing United States Bank notes to a large amount, de- 
signed for the Fayetteville, N. C., branch, was considerably 
burned. One package of $60,000 in hundred dollar notes was 
lost, and another package much burned. The guardian of such 
a bag should never lose sight of it when traveling—From ihe 
American Railroad Journal, January 19, 1833. 


CLEARING SNow IN 1833.—We have another proof of the prompt- 
ness with which the obstruction caused by deep fall or drifting 
of snow is removed from the Baltimore & Ohio Railroad. The 
snow which fell on Friday last was thrown on the railroad in 
drifts, in many instances from two to three feet deep during 
that night and the next morning, yet it was so promptly cleared 
off the whole distance of sixty miles ‘between Baltimore & 
Frederick, that not a single trip of the cars was omitted and 
the passenger cars on Saturday were only detained about six 
hours beyond the usual time. This has been at all times the 
case since the first opening of the road for travel, and furnishes 
most gratifying evidence of the energy with which the business 
of the company is prosecuted.—From the American Railroad 
Journal, March 16, 1833. 
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TABLES FOR DESIGNING CENTER SILLS 


BY C. H. FARIS. 


The accompanying tables giving the section moduli of the vari- 
ous members of a center sill girder, have been found most con- 
venient in designing steel underframes. They cover sills built 
up of standard angles and flat plates, and give the section mo- 
dulus separately for the different angles, web and cover plates, 
for depths of sill from 12 in. to 40 in. The section modulus for 
any combination of parts is found by taking the sum of the 
values, as given in tire tables, for each of the parts. 


The table for cover plates is computed for one cover plate, 1 in. 


SECTION MODULI FOR ONE COVER PLATE ONE INCH WIDE. 


the central axis to the axis through the center of grant by 
the formula 
I = P — Ad? 

where /* is the moment of inertia about an axis that does not 
pass through the center of gravity, J is the moment of inertia 
about a parallel axis through the center of gravity, .f is the 
area of the section in sq. in., and d is the distance between the 
axes. The adjusted moment of inertia thus found divided by 
the distance from the neutral axis to the outermost edge of 
the section gives the true section modulus sought. 

This adjustment is usually small in amount, so that the 
tabular values closely approximate the true section modulus 
and trial sections can usually be determined without compu- 


- A A AZ —— Depth of Girder. —————— == — =— ==. ---___ = \rea 
Pe haa 12 in. 14 in. 16in 18 in 20 in 22 in 24 in. 26in. 28 in. 30in. 32 in. 34 in. 36 in. 38 in. 40 in. Sq. in. 
Mo... 1.54 1.82 2.04 2:31 2.56 2.81 ` 3.06 3.31 3.56 3.80 4.06 4.31 4.56 4.81 5.05 250 
3/16 in. ..... 1.96 225 259 290 321. 353 3.83 4.15 446 478 5.10 5.40 5:69 602 631 3V 
en Eo 2.38 2.74 3.15 3.51 3.89 4.26 4.64 5.01 5.38 5.76 6.13 6.51 6.87 7.24 7.63 375 
ae Me os 2.82 3.23 3.64 *, 413 4.57 5.00 5.44 5.86 6.30 6.74 7.17 7.61 8.04 8.48 8.9] 437 
ai Mi: dagas 3.24 3.73 4.29 4.76 5.25 5.75 6.25 6.75 7.25 7.74 8.24 8.73 9.25 9.75 10.25 $00 
6 IM ae 3.69 4.24 4.80 5.37 5.93 6.50 7.07 7.61 8.50 8.75 9.30 9.85 10.41 11.00 11.56 56? 
SECTION MODULI FOR TWO WEB PLATES. 

a E ei Depth of Girder.——— —— — c- -—— 
cala ae 14 in 16 in 18 in 20 in 22 in. 24 in. 26 in. 28 in. 30 in. 32 in. 34 in. 36 in. 38in. = 40 in. 
1/4 im...... i 14.6 19.4 24.8 30.8 37.7 45.2 53.1 61.7 71.3 81.4 92.0 103.3 115.3 1283 
3/8 in ae oe ie 24.2 31.0 38.5 47 56.3 66.3 77.2 89.0 101.6 115.0 129.2 144.2 1604 
Ge i Ae a 37.2 46.2 56.4 67 79.6" 92.6 106.8 122.0 138.0 155.1 173.1 192.4 
A aa A 25.5 33. 43.3 53.8 65.7 78.8 92.7 108.0 124.5 142.2 160.8 180.7 201.8 224.0 
Mera OTREMAN oe 29.2 38.8 49.6 61.7 75.3 90.2 106.3 123.7 142.6 162.8 184.1 207.0 231.0 250.7 
a mM... a 32.9 43.6 55.7 69.3 84.6 101.3 119.5 139.0 160.0 183.0 207.0 232.4 259.5 288.5 
5/8 in...... 26.4 36.6 48.4 62.0 77.2 94.1 112.8 132.7 154.4 178.0 203.5 230.0 259.0 289.0 320.5 

SECTION MODULI FOR TWO ANGLES 3 IN. x 3 IN. 

Thick- ae Se aes a eee ———- - Depth of Girder.—-- - ---— — o ——= Area 

ness, 1? in. 14 in. l6in. 18in, 20inm.  22in. 24in. 26in. in. 30iv.  32in. 34 in. 36in. 38in. 40in. Sq. in k; 
1/4 M...... 13.2 15.8 18.8 21.5 24.4 26.8 29.7 32.9 35.8 39.1 41.4 44.3 47.1 50.1 52.9 2.88 -£4 in. 
5/16 in..... 16.1 19.6 22.9 26.5 29.9 33.2 36.8 40.5 44.0 47.6 51.1 54.8 58.4 61.6 65.3 3.56 KF in. 
3/8 in...... 18.9 23.0 27.0 31.2 35.3 39.4 43.4 47.9 52.1 56.2 60.4 64.7 68.9 73.0 77.2 4.22 &9 in. 
7/16. Mieris 21.6 26.3 31.0 35.8 40.5 45.2 50.1 54.8 59.6 64.5 69.3 74.0 78.9 83,9 88.6 4.86 G] in 
1/2 iiaae: 24.2 29.9 34.8 40.2 45.6 51.4 56.7 62.0 67.4 72.9 78.2 83.8 88.9 94.3 99.9 5.50 93 in 

v == Distarce of center of gravity from base. 
SECTION MODULI FOR TWO 3 IN. x 4 IN. ANGLES. 

Thick- SS : EAS -- ——- Depth of Girder. --——— - — - : —= Área. 

ness, l2in. 14m. l6in. 18in. 20 in. 22 in. 4in. 26in. 8i1in. 30in. 32in. 34 in. 36 in. 38in. 40in. Sq. in. y 
5/16 im..... 19.6 23.7 27.8 31.8 35.9 40.2 44.3 48.4 52.6 56.7 €0.9 65.2 69,2 73.4 77.3 4.18 76 1 
3/8 in...... 23.1 28.0 32.8 37.5 42.6 47.3 52.4 57.2 62.3 66.9 72.2 76.9 81.9 86.7 91.7 4.96 78 in 
7/16 in..... 26.6 32.2 37.7 43.2 48.9 54.4 60.4 66.0 71.8 77.5 83.1 88.9 946 100.2 105.7 5.74 £0 11 
1/2 M...... 29.8 35.9 42 48.7 55.1 61.4 67.8 74.4 80.8 87.5 93.9 100.1 106.9 113.0 119.7 6.50 Sinn 
9/16 ais 33.0 39.8 36.9 54.1 60.9 68.2 75.4 82.5 89.8 96.9 104.1 111.1 118.4 125.7 132.6 7.24 85 1 
5/8 in...... 35.8 43.5 Slez 59.0 66.9 74.7 82.7 90.4 98.2 106.4 113.8 121.8 1>9.8 137.8 145.9 7.96 87 1 

r = Distance of center of gravity from longer base. 
SECTION MODULI FOR TWO 3% IN. x 5 IN. ANGLES. 

Thick- — — a — m Depth of Girder. —— — --————. -— — —É —— Area. 

ness, l2in. 14 in. 16in. 18in. 20in. 22im. 24in. 26in. 28 in. 30 in, 32in. 34in. 36in. 38in. 40in. Sq. in. A 
118 Mis 27.8 33.7 39.7 45.6 51.6 57.6 63.5 69.7 75.7 281.8 87.7 94.0 998 195.9 112.1 6.10 60 in. 
1/2 moenie 35.8 43.5 51.3 59.0 66.8 74.8 82.6 90.6 98.6 106.2 114.5 122.2 130.0 138.1 146.0 8.00 91 im. 
5/8 in...... 43.4 52.8 62.3 72,1 81.5 91.1 100.8 110.5 120.5 130.0 140.1 149.3 159,5 169.3 179.0 9.84 95 in. 
3/4 im...... 50.1 61.3 72.6 83.9 95.3 106.6 117.9 129.3 141.0 152.3 163.9 175.6 187.1) 198.7 210.1 11.62 1.00 m. 


SECTION MODULI FOR RIVET HOLES THROUGH ONE INCH OF METAL. 


roo —— == e ates 


5/8 in...... 2.26 2.44 3.68 4.38 5.11 5.83 6.56 7.30 
3/4 in...... 2.63 3.44 4.26 5.11 5.05 6.80 7.65 8.50 
7/8 m... 2.67 3.58 4.50 5.43 6.40 7.35 8.33 9.30 


— Depth of Girder. 
Diameter. J2in.  141in. lóin. 18in. 20in. 22in. 24in. 26in. 


— Sa A Area. 
2Rin. 30in, 32in. 34in. J6in. 38in. 40in. Sq. in. x 
8.04 8.77 9.50 10.25 11.00 11.70 12.48 .750 133 in 


9.38 10.21 11.10 11.95 12.80 13.65 14.57 875 
10.28 — 11.25 12.25 13.20 14.24 15.21 16.20 1.000 AM. 


wide and the section modulus for any desired width is found by 
multiplying the value for the required depth of girder and thick- 
ness of plate, by the width. The section moduli for rivet holes 
are computed on the same principle. The column headings in the 
tables are depths of girder over angles. The values for web 
plates are computed for plates one-half inch less than the nominal 
depth. The tables are computed for an assumed axis at the cen- 
ter of depth. The moment of inertia about this axis is equal 
to the section modulus multiplied by one-half the depth for 
which the valve is taken. 

For sections made symmetrical about the horizontal axis, the 
assumed axis will also be the neutral axis through the center 
of gravity of the section, but for sections not symmetrical, 
which is the most usual case for this class of girders, the cen- 
ter of gravity will not fall at the center of depth, and it will 
be necessary to adjust the values taken from the tables from 


tation. The final section should always be corrected unless 1 
is symmetrical. 

An example will illustrate the use of the tables. Given a 
maximum bending moment of 5,000,000 in. Ibs., and an allow- 
able fiber stress of 16,000 Ibs. per sq. in., it is required to find 
the necessary section. The required section modulus is 

5,000,000 


16,000 
Assume a depth of 26 in. 


= 312.5 


Section moduh. Area. 
From the table for web plates, 


2 web plates 34 in. thick................... 79.6 19,12 sq. ir. 
From tables for angles, 

2 -3in X 4in X 3% in. angles (top). 57.2 4.96 sq. in. 

4 — 3 in. X 4 in. X 7/16 in. angles (be ttom) 132.0 11.48 <q. in. 
For cover plate (top) 22 in. wide X 5/16 in.... 91.3 6.86 <q. m. 


_——_— 


A Vall aaa E 360.1 42.42 sq. in. 
44 in. rivet holes (bottom) 2.4 X 8.5.........65 21.2 v.19 sq. in. 
INGE Site i ees Sore ee I at 338.9 40.03 «q. om 
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The total depth of the assumed section is 26. in. + .31 in. (thick- 
ness of the cover plate) = 26.31 in. 

The section of gravity of the section (found by rule given 
in “Cambria,” page 157, 1912 edition, or graphically, as explained 
in American Engineer, March, 1912, page 112) is 13.88 in. from 
the bottom, or 12.43 in. from the top. This makes d = .88 in. 


P = 3389 X 13 = 4,405.7 
I = 4,405.7 — 40.23 X .88? = 4,374.6 


The true section modulus (bottom) is then found to be 


TANK CAR DESIGN* 
BY H. E. PARSONS, 
Berwick, Pa. 

The problem of tank car design is comparatively simple, and 
is therefore considered a side line by most car companies; for 
this reason the draftsman does not give the shop and repair end 
of the work proper consideration. For several years the writer 
has been observing the various tank car designs, some of which 
were without defects, and others with very serious ones. For 
instance, one car equipped with end anchor blocks had such 
a weak underframe from the bolster to the end sill that the 
buffing force of the tank against the blocks forced, the end sill 
down about 3 in. This underframe had 12 in. channel center 
sills, with cover plates between the bolsters. Had the cover 


plates extended to the end sills, the center sills would have been 
very much strengthened, perhaps sufficiently to properly resist 
the force. j 

Another car had 15 in. channel center sills, with top and bottom 
cover plates, the top plate running from some distance back of 
the bolster to the end sill, and the bottom plate from the bolster 


Fig. 1—A Useless Attempt at Reinforcement. 


to A, Fig. 1. The net area of the plate was about 7.1 sq. in., and 
at 12,500 Ibs. per sq. in., it would resist a force of 88,750 Ibs., 
which is the force the designer tried to carry across the valve 
opening through the two 314 in. x 1 in. bars, which are good for 
about 67,000 lbs.; he should have used about 20 rivets on each 
side of the opening instead of two shown at B. This under- 
frame has sufficient strength without the cover plates, yet the de- 
signer through carelessness or insufficient knowledge of strength 
of materials, wasted much material. 

There are a number of tank car underframes built of channel 
section center sills with cover plates between the bolsters. The 
reason for using the cover plates I cannot undertsand, as they 
are nearly severed at the center to make an opening for the 
valve chamber; surely they are not there to resist bending mo- 
ment, for if the bending moment necessitates cover plates, un- 
doubtedly their full section should run through the center where 
the bending moment is a maximum. 


*Entered in the Car Department competition which closed February 15. 


.should be made as simple as possible. 
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There are a considerable number of pressed shages used on 
some cars which are not only expensive, but at times are very 
difficult to get; furthermore, there are very few owners equipped 
to make repairs to these parts, and for these reasons each detail © 
Details are sometimes 
made complicated by careless designers adding a bend here 
and there without considering that it might necessitate the mak- 


Fig. 2—Wrong and Right Ways of Applying Cylinder Plates. 


ing of a set of dies, and of heating the metal to repair the part 
or make a new one. 

I saw a cylinder plate on a car made as shown at B in Fig. 2, 
the designer failing to see that it would be easier to make it as 
shown at C, which takes one heat and two operations. If made 
like D one operation and one heat would be sufficient. 

When a draftsman designs a lever guide and applies it as 
shown by E, Fig. 3, he does not consider the strength of the 
sill or the labor required; the guide is unnecessarily bent and 


a 
` 


` 
ASS 


Fig. 3—Bad and Good Applications of a Lever Guide. 


the moment of inertia of the sill, or its strength to resist bending, 
is reduced more than if applied as at F. 

On a certain car it was necessary to use a sill step similar 
to the one shown at G, Fig. 4, as there was very little clearance 
for the truck while rounding curves; for some unknown reason 


Fig. 4—Sill Step Applications. 


this step was used on other cars where there was sufficient clear- 
ance with no necessity whatever for not using the step H, which 
requires one less operation to form it. 

Shop men know what would happen to the lever guide, Fig. 5, 
when it gets in the shop. I am sure they would not make those 
fancy reverse bends; it should be made in accordance with the 
dotted lines at the right, unless there is a fancy for this curve 
of beauty. The draftsman who designed it was very much in 
need of shop experience. 


RAILWAY 


The guide in Fig. 6 was designed to carry a cylinder lever 
and a push rod having a total weight of less than 100 lbs. Can 
you see any reason for not making it in the shape of the dotted 
lines at the right? Surely, two 54 in. rivets, though in tension, 
are good for more than the load it is likely to carry. These are 


Fig. 5—Lever Guide. 


minor details which, if carefully watched, would save a sur- 
prising sum of money on a 1,000 car order, not to say anything 
about the repair end of it. 

While in conversation with a conductor of one of the Penn- 
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and bolster casting to the tank that about 50 per cent. of the 
tanks leak. | 

The high center of gravity is not only dangerous because of 
the possibility of derailment, but also because it is destructive to 
the underframe. I have in mind a design in which the oscil- 


me 


cria cala 


Fig. 6—Cylinder Lever Gulde. 


lating and centrifugal forces were so great that it was extremely 
dangerous to operate the car. There is a way to correct these 
defects, and-therefore, I would suggest an end construction as 
per Fig. 7, whereby we get the lowest possible center of gravity. 


The casting can be formed fo suit one’s desire 
as the main feature is the low center of gravity 
of tank and unit end construction. 
ke? The low center of gravity con be accomplished 

with pressed shapes also. 

furthermore, channel end and side si//s con be 
used with this casting by changing ends of dratt 
sills and bolster. 


~- 


Fig. 7—End Construction Providing for a Low Center of Gravity. 


sylvania work trains, I asked if he had ever experienced any 
trouble with tank cars. He said he had, and that one had left 
the track at a curve not far from that place, the investigating 
committee reporting the same old cause, surging of the oil and 
the high center of gravity. 

There are a number of tank cars in service that have no under- 
frame, but have a continuous bottom sheet of sufficient area to 
meet the M. C. B. requirements. These cars have the lowest 
center of gravity of any in service, yet the distance from the 
center of the coupler to the center of gravity of the bottom 
sheet causes such a leverage on the rivets which connect the draft 


Another good feature about this construction is that the center 
of gravity of the continuous bottom sheet and the center line 
of the coupler are practically in a line. This casting is provided 
with push pole pockets and a place for jacking, and above all, 
it meets the M. C. B. requirements throughout. The tanks are 
of the same diameter from end to end, the only difference being 
a small portion cut out of each end to fit the castings which 
form the bottom of the tank. 

This article is submitted for publication with the hope that it 
may arouse interest enough to bring forth a more complete dis- 
cussion on tank car construction. 


WHEEL PRESS RECORDING GAGE 


One of the important items in mounting wheels on their 
axles is to know exactly how much pressure it takes to force 
them on, and that this record may be obtained automatically 
and without any interference of the operator. J. W. Mother- 
well has invented the automatic recording gage shown here- 
with, which is sold by the Ashton Valve Company, Boston, 
Mass. 


This gage not only shows on a dial the hydrostatic pres- 


Ashton Wheel Press Recording Gage. 


sure acting on the ram, but is arranged for operating a pencil 
which records the pressure on a sheet of paper that travels in 
a direction at right angles to the recording pencil, and at a 
speed proportional to the travel of the ram. By this device a 
complete record of the pressure required to force the wheel to 
its required position is obtained. If the record shows a straight 
diagonal line terminating at a point which measures the proper 


Interior Arrangement of Wheel Press Recording Gage. 


pressure, it will be known that a proper wheel fit has been ob- 
tained. A hollow spot in the axle or the bore of the hub will 
be shown in the diagram by a dip in the diagonal line, and vice 
versa, a high spot will be shown by a hump in the diagonal line. 

One of the important features of the recording gage is that 
it is inaccessible to the operator and represents the true story 
of the wheel fit. An opening is provided at the right of the 
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diagram for the signatures of the wheel fitter and the press man, 
and the recording of the wheel number. Each record roll has 
a capacity of 300 diagrams or 150 pairs of wheels. The 
recorder is protected from over pressure by a 34 in. hydraulic 
relief valve set at about 150 tons. A % in. pulsating check 
valve protects the movement, the registering and the recording 
hands from sudden fluctuations in pressure. The recording 
gage is cut in or out by a Y in. stop cock which may be locked 
in the open position so that it will be impossible for the oper- 
ator to cut out the gage if it is found that an imperfect fit is 
being made. When dismounting wheels the recording gage 
can be cut out of service. 

The gage is so designed that the paper travels in one direc- 
tion and only when the ram is on its outward stroke. The 
winding drum is operated through a train of gears and a pawl 
and ratchet which are in turn operated by a chain running 
over a sprocket wheel and connected to the ram, the other end 
of the chain being weighted, as shown, to pull it back to the 
starting position. On the advance stroke of the plunger the 
pawl engages in the ratchet and turns the paper, while on the 
return stroke it slips back over the ratchet without moving the 
paper; in this way one continuous record of wheel fits is ob- 
tained. A special scale is provided with each recording gage 
with which to measure the pressure and travel of the wheel 
from the diagrams. 


CONVERTIBLE SEAT FOR COMPART- 
MENT CARS 


Sleeping car berths are not as wide as could be desired be- 
cause of the limitations placed on the width of the cars, and 
the necessity of providing sufficient aisle space. In compart- 


Convertible Seat End. 


Lower Berth Showing 


ment cars, however, where there is a separate passageway through 
the car outside the compartments, there is no objection to using 
the aisle for extending the berths, and some of the compart- 
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ment sleeping cars running in the Twentieth Century Limited 
are equipped with a device for this purpose. 
hinged so that they can be swung down and supported by an 
angle brace and form a horizontal extension of the seat. When 


the two seats are pulled out, as is ordinarily done in making up 
a lower berth, a filler is placed between the two ends after they 


Seat End in Extended Position. 


have been lowered, thus forming a full size bed. 


swung down at any time and a comfortable couch provided on 
which a person may stretch out at full length. This extension 
seat was invented by Mrs. R. C. Smith, Chicago, Ill, and the 
patents are controlled by the Pullman Company. 


TURNTABLE TRACTOR 


A type of turntable tractor which is made by the Weir & Craig 
Manufacturing Company, Chicago, is shown in the illustrations. 


i 


Fig. 1—Turntable Balanced, with Truck Wheels Slightly Above Rali. 


lt is designed to readily move the largest turntables when loaded 
with Mallet or other heavy locomotives and also to stand prac- 
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The seat ends are 


In traveling 
long distances passengers frequently become tired and wish to 
rest during the day, and with this type of seat the end may be 
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tically as an independent unit on the pit rail, so that no shock 
or vibration will be communicated to it or any of its parts when 
the locomotive is placed on the table; this is obtained by con- 
necting the main frame to the table by sliding links. 

Trouble has been experienced in some designs because the 
entire machine was pivoted on one wheel and had a compara- 
tively rigid connection to the table. Considerable shock and 
vibration was thus communicated to the tractor, causing trouble 
with the wiring to the motor and the controller, as well as with 
the bearings and other parts, and this method of eliminating 
the vibration should reduce the cost of maintenance and in- 
crease the efficiency of the device. The tractor is designed, 
primarily, for electric power but may be equipped with a com- 
pressed air motor if electricity is not available, in which event 
the air motor may be replaced by an electric motor at any later 
time without alterations to the remainder of the machine. 

By reference to the diagrams it will be seen that the tractor 
remains on the rail in its normal position, regardless of any 
vertical movement of the table. Fig. 1 shows the table balanced 
with the truck wheels slightly above the rail; in this position 
the sliding link connection is in line with the main portion of 
the frame. Fig. 2 shows the table in the highest position, caused 
by a locomotive passing on at the opposite end, the sliding con- 
nection in this case being at the upper portion of the frame. 
It will be noticed that whatever the position of the table, the 
tractor remains stationary. 

The machine with the housing removed and part of the cab 
cut away is shown in Fig. 3. This view shows the location of 
the tractor wheels, gearing, sanding device, brake lever, motor, 
etc. The cab is furnished with sliding windows and is 4 ft. 6 in. 


Fig. 2—Turntable in Its Highest Position Relative to the Tractor. 


x 5 ft. 6 in., providing abundant room for the operator after the 
installation of the apparatus. The traction wheels are 30 in. 
double plate, with flat chilled treads, and each is furnished with a 
steel driving gear, securely bolted to a faced shoulder on the in- 
side of the wheel; all the gears and pinions are steel, carefully 
machined and accurately cut. The electrical equipment may be 
furnished according to the railroad’s specification. 

Steel band brakes, controlled by a hand lever in the cab, are 
applied to each of the wheels and have a positive action, avoid- 
ing the danger of stripping the gears as may be the case when 
brakes are applied to a drum on the motor or intermediate shafts. 
The positive action of the brake removes the temptation or the 
necessity on the part of the operator to reverse the motor 1n 
order to stop at a given point, thereby materially reducing main- 
tenance charges on the electrical equipment. i 

The sanding device consists of a cast iron hopper which is 
tapered at the bottom and contains about 1% cu. ft. of sand; it 
is furnished with a cast iron cap set level with the floor of the 
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cab and the hopper can be filled from the inside of the cab, so 
that there is no opportunity for the sand to get wet; the plug 
valve in the bottom of the hopper is controlled by a lever in the 
cab. 

The frame, which carries all the equipment, is of a heavy de- 
sign and is cast in one piece; a structural steel frame, on which 


Fig. 3—Arrangement of Apparatus on Turntable Tractor. 


the cab rests, is riveted to it. The sliding link which connects 
the tractor to the table is fastened to this frame. As shown in 
Fig. 4, this frame is supplemented by a structural steel A-shaped 
frame which extends toward the center of the table and is also 
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Fig. 4—Turntable Tractor. 


connected to the girder by a sliding link. The motor and all 
the working parts are enclosed by sheet steel plates in which are 
provided doors of ample size; all the working parts are thus 
easily accessible for inspection and repairs. 
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SAFETY SQUIRT HOSE 


The necessity for a substitute for the common squirt hose 
used by firemen in wetting down coal, and operated with hot 
water from the injector, is shown by the fact that out of a 
total of 856 accidents in 1912, the chief inspector of locomotive 
boilers reported to the Interstate Commerce Commission that 243 
were due to defective squirt hose and connections. As long as 
hot water is used the danger of scalding will be present and to 
avoid this the Watertown Specialty Company, Watertown, N. Y., 
has placed on the market a device for supplying cold water direct 
from the tender. 

The apparatus consists of a steel cylindrical tank A, an auto- 
matic water inlet valve B, and a combination air and water 
cock C. The tank is flanged at the top so that it may be secured 
to the tender by bolts or studs, and is 10 in. in diameter while 


Handle in Position, Air and Water Shut OFF 


Handle in Position. y) Combination Air and Water Cock 
Hose Operating. = ew 
Pipe to Air Reservo. A Pubben Squirt Hose 


Application of Watertown Safety Squirt Hose to Locomotive 
Tender. 


the length is made equal to the inside depth of the tender. At 
the bottom of the tank is the bronze ball check valve B, which 
is of simple construction; when the hose is inoperative this valve 
is open, allowing the tank to fill to the same height as the water 
in the tender. The tank is connected by means of a %-in. pipe 
to the main air reservoir and a three-way air port in the com- 
bination air and water valve C allows air to enter the tank or 
shuts it off and vents the tank to the atmosphere. A water port 
in the valve carries a pipe that runs to the bottom of the tank, 
and on the other end another pipe to which is attached the squirt 
hose C. 

With the air shut off by means of the handle D, the tank is 
vented to the atmosphere, the ball check in B opens and the tank 
fills ready for use. When it is desired to operate the hose all 
that is necessary is to throw down the handle D, which admits 
air to the reservoir and closes the vent to the atmosphere; the 
air pressure then closes the check valve B and the water in A 
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is forced up through the pipe and out through the hose. To shut 
off the hose the handle D is thrown up, the air in the tank es- 
capes through the vent and the tank immediately starts to refill. 
The tank is never under pressure except when the hose is in use 
and always fills automatically when the hose is not in use. 

This squirt hose may very easily be installed on any locomotive 
by cutting a 10-in. hole in the top of the tender tank where it is 
desired to locate the operating valve. The device is extremely 
simple in construction and should the bottom check valve become 
clogged with mud or refuse it may easily be cleaned by discon- 
necting the air line and fastening bolts and lifting the entire 
apparatus out of the tender. No part is built into the tender or 
located in such a way as to be inaccessible for cleaning or in- 
spection. 


AUTOMATIC SHUT-OFF VALVE 


The valve which is shown in the illustrations, is so designed 
that when used as an outlet fitting on a holder or main contain- 
ing gas or other fluid under pressure, a free passage of the fluid 
is permitted; if, however, the pressure in the distributing line 
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Automatic Shut-Off Valve Applied to a Gas Holder. 


falls due to a leak or break in the line, the valve automatically 
closes off the flow and remains closed until the pressure is re- 
stored on the outlet side of the valve, when it at once readjusts 
itself to its normal position. It 1s also suitable for a charging 
fitting, as the excess charging pressure forces back the valve pis- 
ton and uncovers a series of ports in the cylinder, permitting a 
free flow of fluid into the holder. The illustrations indicate the 
construction of the valve, one of them showing a type for use in 
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Automatic Shut-Off Valve with Adjusting Screw for Varying the 
Flow of Gas. 


MM haa 


—— 


= 


Y 


a holder and the other a type designed for use in a distributing 
system where the flow of fluid is always in one direction. 

Within the body 4 of the valve is a piston B constrained in its 
normal position by two springs C and D; the pressure within 
the holder is always free to act upon one side of this piston, 
having access through the ports E. The orifice or port F is of 
such a size that it will permit a flow of fluid sufficient to retain 
a pressure in the outlet passage G practically equal to that in 
the holder itself. It is evident that if the pressure in the passage 
G is materially reduced below that in the holder, as would re- 
sult from a leak or break in the distributing piping, the full 
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holder pressure acting upon the inner face of the piston B wi 
force the piston out, cutting off further flow of fluid througi 
the port F by pressing the seat H of the piston against the sur- 
face J of the casing; upon restoring the pressure in the passage 
G, the piston is returned to its normal position. An excess cí 
pressure in passage G, such as occurs during the process «1 
charging the holder, acts upon piston B, pushing it back again“: 
the resistance of spring D and uncovering a series of ports A 
which are of sufficient area to provide for unrestricted flow in. 
the holder. 

The operation of the other form of the valve is similar to this 
except that no provision is made for its use as a filling device. 
The illustration shows a means of varying the flow by the use =: 
an adjusting screw; by a modification of design this adjustable 
feature may be applied equally well to the other type. This 
valve was invented and patented by M. P. Stevens, manager of 
the Edward Schroeder Lamp Works, Jersey City, N. J. 


NEW LOCOMOTIVE DRIVING WHEEL 


The increase in the weight of locomotives has made it neces- 
sary to add to the weight of rails, and the high-carbon rail is, 
it would seem, a step in the right direction. Undoubtedly a 
large amount of rail destruction is due to vertical bending 
under the weight imposed by the driving wheel, but few have 


Fig.l, 


A New Type of Locomotive Driving Wheel. 


seriously thought of solving the problem by changing the con- 
struction of the wheel. This is perhaps due to a realization that 
the weights of locomotives are more likely to increase than de- 
crease; however, the damage to the rail is not all caused by the 
weight alone. Another factor which enters is the passage of 
the counterbalance over the point of support. Because of rigidity 
it is possible to concentrate an enormous mechanical effect upon 
a restricted area, an instance of which is furnished by the Shore 
hardness tester, an instrument employed in testing and com- 
paring the hardness of metals. A kind of hammer is permitteú 
to fall freely in a vertical glass tube and to strike a blow upon 
the surface whose hardness is being investigated; the height 
of the rebound is taken as the measure of the hardness. The 
steel hammer has a length of about 34 in., a diameter of less 
than 14 in. and a weight of 40 grains and is pointed on the 
lower end so that the area of impact is very small. Because of 
the rigidity of its material, a very large percentage of the force 
of the drop is concentrated upon this small surface and it has 
been found that the existence of a flaw in the hammer is suf- 
ficient to interfere seriously with the rebound. Further, it has 
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been learned that the work which is under test must be well 
supported and these facts suggested that if it were possible to 
break up the continuity of the counterweight of a driving wheel, 
or reduce its rigidity to a minimum, it would result in less dam- 
age to track and equipment. 

The wheel shown in the illustration was devised and patented 
by A. F. Shore, the inventor of the instrument for testing hard- 
ness, working along these lines. The counterbalance is broken 
up into a number of units, and it is claimed that it is impos- 
sible for it to deliver to the rail as severe a blow as is given 
by a rigid one of equal weight. There is, it is claimed, a dis- 
sipation of shock because of the interruptions to the continuity 
in the mass of the counterbalance. A still further dissipation is 
effected by means of wooden blocks interposed between the 
metal blocks and the rim of the wheel. This construction is 
shown in Figs. 2 and 3. 

The inventor has also sought to dissipate the shock by angu- 
larly displacing the spokes. From Fig. 1 it will be seen that the 
spokes are arranged in such a way that their axes pass off to the 
side of the center point of the wheel, each becoming tangent to a 
small circle concentric with the wheel itself. The spokes are, 
therefore, not radii of the wheel, and it is claimed by the in- 
ventor that this splits up the impact force into local and lateral 
vibrations within the wheel itself, and diminishes the force on 
the rail. 


BAXTER CHARCOAL CAR HEATERS 


A charcoal heater that is inexpensive to operate, and one that 
has given efficient service in extremely low temperature, is 
shown in the illustrations. The outside shell is made of corru- 
gated metal and forms the body of the heater, supporting the 
magazine at the top and creating a radiating surface around the 
fire pot of such area as will insure boxes and packages not catch- 
ing fire should they fall against it. A positive lock on the base 
secures the fire pot to the shell, preventing the hot coals from 
being emptied from the heater into the car in the event of ac- 
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the magazine is then replaced and the supply slide opened. The 
heater is then in full operation. 

A report on one of these heaters in use on a Canadian road 
tells of a carload of potatoes, passing through temperatures of 
38 to 42 deg. below zero, being received in perfectly good con- 
dition when the outside temperature was38 deg. below. A car- 
load of beer, passing through temperatures of from 28 to 36 
deg. below, was received with an inside temperature of 60 deg. 
above with the thermometer registering 35 deg. below outside of 
the car. 

These heaters are manufactured in three sizes; the No. 1 or 
the large size is designed for use in protecting less than carload 
business, in which service the car door on local trains is not 
only opened often, but is frequently allowed to remain so for 
many minutes, thus requiring the generation of considerable 
heat in a short time to again raise the temperature in the car 
to the proper degree. The No. 2 heater is designed to fit into 
the ice bunkers of refrigerator cars, and is provided with an 
automatic brace, as shown in one of the illustrations, which 
locks it fast in the center of the bunker. Two of these heaters 
are used with each car, one in each bunker. The No. 3 is a 
heater designed to meet the requirements of breweries where a 
suspended heater is preferable. These heaters are in a size be- 
tween the No. 1 and No. 2, and are provided with heavy hooks 
which fasten into the screw-eyes applied to the carlines, thus 
suspending the heater out of the way of the kegs which are 
rolled on the floor of the car. The No. 2 heater will operate 
36 hours without refilling, at a cost of 15 cents for the charcoal; 
the other heaters will operate up to 96 hours without refilling. 
It will be noted from the drawing that briquettes may also be 
used. An additional feature of the charcoal heater is the giving 


Baxter Charcoal Car Heater for Perishable Freight. 


cident. The hasp on this lock is provided with slots for two 
positions, permitting the fire pot and its grate to be varied in its 
distance from the feed spout of the magazine, thus creating a 
simple means of regulating the rate of combustion by changing 
the thickness of fire without altering the inlet draft passage areas. 

The heaters are started by means of an igniter or “starter,” 
which is made of blotting paper saturated in a solution of potas- 
sium nitrate and then pressed into the shape of a pie plate, be- 
ing provided with a hole in the center. These starters are placed 
on the grate and a lighted match is applied to the edge of the 
hole in the center of the igniter, which burns without a flame; 
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off of the carbon monoxide gas which not only helps to preserve 
any fruit or vegetable freight carried, but also kills any animal 
life that may be confined in the car, such as rats, mice, taran- 
tulas, etc. For this reason the car should be opened a few mif- 
utes before any person is allowed to enter. 

These heaters are in service on 15 railroads; they are made 
by the Klauer Manufacturing Company, Dubuque, Iowa. 


ForESTRY IN FRANCE.—France has spent $35,000,000 in plant- 
ing trees on the watersheds of important streams. 
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WELDING AND CUTTING WITH OXYGEN 
AND ILLUMINATING GAS 


The success that has attended the use of high temperature 
gases and electricity for the welding and cutting of metals has 
been so marked that any development of these systems is 
of interest. The system described in this article uses a com- 
bination of oxygen and illuminating gas taken from the city 
mains. One of the illustrations shows the apparatus as set up 
in a permanent installation, although, by the use of flexible 
connections a portable outfit may easily be constructed. The 
illuminating gas passes from the meters to a water jacketed 
booster K which is driven by a small electric motor; this 
booster is used to raise the pressure of the gas, its maximum 
capacity being 30 lbs. per sq. in., although more than 14 Ibs. 
is never required for even the heaviest cutting, as this pressure 
has proved sufficient when cutting steel bars 8 in. square. 
From the booster the gas passes upward through the pressure 
regulating waterseal L, then through the pipe M to the pres- 
sure gage and the specially constructed reducing valve N, which 


Burner for Welding and Cutting with Oxygen and Illuminating Gas. 


reduces the pressure to that required for whatever class of 
work is being done. From the reducing valve the gas passes 
directly through the pipe O to the burner where it is com- 
bined with the oxygen. 

The use of tanked oxygen, as in other welding processes, is 
recommended. The oxygen is stored in the tanks P and passes 
through the small coil pipe to the reducing valve Q, from 
which it passes through the pipe R to the burner. The maxi- 
mum pressure used in the oxygen for welding is 25 lbs. per 
sq. in., and for heavy cutting up to 90 and 100 lbs. The illus- 
tration shows a two-torch outfit, but they may be built to any 
required size and there is one l4-torch outfit in successful 
operation. 

The other illustration shows the construction of the burner 
or torch. This burner insures the complete mixture of the 
gases by means of the multiple stage system of mixing chambers 
and has been approved by the New York Municipal Explosives 
Commission. It will be seen that the two gases are separated 
until they enter the mixing chamber through the parallel ports 
of the transformer. Each torch is equipped with 10 tips, which 
are numbered and permit a full range’ of work, and the ground 
joints facilitate the changing of the tips. Referring to the il- 
lustration, A is the head piece, B the stationary nozzle, C the 
tip, D the transformer, F expansion mixers, G the oxygen 
conduit, H the illuminating gas conduit, and E and J are needle 
valves. 

It has not yet been found possible with this system to weld 
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either wrought iron or steel, but the welding of cast iron in 
medium thicknesses has proved successful and economical. 
Steel and wrought iron may be readily cut and steel bars up 
to 8 in. square have been cut with great success. The process 
is especially adapted for the smaller sizes of ifon castings and 
is most economical and efficient on brass and aluminum work. 
It is quite applicable to such work as the repairing of brass 
castings, the filling in of blow holes and in boiler shops, par- 
ticularly, for the cutting of plates; there are also many oppor- 
tunities for its use in electric railroad repair shops as well 


Apparatus for Welding and Cutting with Oxygen and Illuminating 
Gas 


as in signal work. The process has been developed by 
E. Raven Rosen-Baum, consulting engineer on high temperature 
gases, 607 West Forty-third street, New York, and all the ap- 
paratus has been patented by him. 


QUADRUPLE COMBINATION MACHINE 


The design of this machine was the result of the experience 
with the Oeking solid steel frame triple combination machines. 
It is a quadruple combination machine, which the manufacturers 
term the “Imperator” type, and is being placed on the market 
by the Wiener Machinery Company, New York, as managers for 
the Oeking Company, Dusseldorf, Germany. The machine is the 
result of careful study and contains in one frame, ready for 
work, all the tools for a large variety of cutting, shearing, CO- 
ping, mitering and notching. It is claimed that it is the only 
machine of the kind that is in actual operation. The frame is 
made of steel in one piece and the machine is sufficiently com- 
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pact to make it suitable for use in crowded shops; it can also 
be used in plants where driving power is limited. It will, without 


changing tools, split plates of unlimited length; cut flat bars; 
shear off rounds and squares; cut and miter angles and tees, 
right and left, at any degree; and punch plates and structural 


Imperator Quadruple Combination Machine. 


material, both webs and flanges. With interchangeable tools, 
beams, channels, etc., can be cut. The punching tools may be 
interchanged for coping, mitering, etc. The machines are built 
in three sizes and are furnished with tight and loose pulleys for 
belt drive or can be arranged for direct motor drive; if desired 
they can be equipped with a turntable to facilitate the mitering 
of long angles. It is claimed that these machines do not cost 
more than the equivalent in single. machines. 


UNIVERSAL BLOW TORCH 


The gasolene blow torch shown in the illustration embodies a 
number of improvements which, it is claimed, adapt it to all 


Section Through Universal Blow Torch. 
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conditions of service. The burner is made particularly heavy so 
that it will retain its heat and keep the torch burning in cold or 
windy weather, while the drip cup is made especially deep so 
that it will start the torch under bad weather conditions. The 
burner valve is self-cleaning, the needle at the end of the valve 
stem cleaning the hole automatically when the valve handle is 
turned. This avoids injury to the valve seat caused by picking 
at the opening to clean it. The valve seat is a separate replace- 
able plug and the handle of the valve is of fibre which will not 
burn or become hot. It is claimed that the tank is made of the 
heaviest gage brass ever used for this purpose; it is reinforced 
with an extra corrugated brass disc covering the entire inner 
surface of the tank pot, which insures the tank keeping its shape 
under very rough handling. The pump valve works in a cy- 
lindrical guide which assures perfect seating and it can be taken 
apart and any part replaced separately. 

The illustration shows the quart size of the torch; a pint size 
is also made, differing only in the shape and size of the tank. 
These torches are being placed in the market by the Westing- 
house Electric & Manufacturing Company, East Pittsburgh, Pa. 


BALL BEARINGS IN AXLE LIGHTING 
GENERATORS 


It has been found that in automobiles, electric motors, etc., 
ball bearings provide a solution of the costly and annoying 
troubles oftentimes caused by plain bearings. Large numbers 
of passenger equipment cars are being fitted with electric light- 


S. K. F. Railway Type Ball Bearing. 


ing systems, and it is claimed that considering the saving in at- 
tention required and in the amount of lubrication, the preven- 
tion of the danger of dropping armatures as a result of worn 
bearings of the plain type, and the consequent expense, that it 
would be economical to discard the old type bearings and use 
The S. K. F. Ball Bear- 
ing Company, New York, has had a pair of its railway type 
double row self-alining ball bearings, similar to that shown 
in the illustration and fitted with 16 1-in. balls, applied to an 
axle lighting generator in constant service for over 19 months 
on a car running between New York and Chicago, during which 
time over 170,000 miles were run. These bearings were re- 
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moved for inspection June 20, 1913, and were found to be in 
such good condition that they have been put back in service 
in the same generator, 


AUTOMATIC TRAIN PIPE CONNECTOR 


The Blue Grass Special of the Queen € Crescent has been 
equipped with the Durbin automatic train pipe connectors, which 
automatically couple the air, steam and signal lines, and also pro- 


Durbin Automatic Train Pipe Connector as Connected in Service. 


vide for telephone communication between all of the cars and 
the locomotive. The connector is attached to the car independent 
of the coupler. It is of the butt-face type and all the connections 
are arranged in a vertical line coincident with the center line 
of the car. With the butt-faced coupler the ports will register 


accurately when coupling, and the gaskets will not be subjected 
to such severe treatment as in the side-face type; it is also 


Telephone __<~¢ 
Connections <= 
WMV 


of Ras! 


RAILWAY AGE GAZETTE, 


of Knuckle 


Y 
| 
| 
| 


MECHANICAL EDITION. 


possible to keep a more perfect joint between the gaskets withow 
relying on springs to keep the heads together. The gaskets can 
also be replaced without separating the cars. Having the con- 
nections in a vertical line has been found to be an improvement 
over having them in a horizontal line, for there is less liability 


Durbin Automatic Train Pipe Connector Applied to a Locomotive 
Tender. 


of the connections springing apart and creating a leak when the 
train is passing around a curve. 

The design of the connector is clearly shown in the illustra- 
tions. It is made of malleable iron and is pivoted 6 in. behind 
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Durbin Automatic Train Pipe Connector for the Queen £ Crescent. 


Aucusr, 1913. 


the face of the connector to allow for the curvature of the track. 
It is free to move 30 deg. each side of the center, and has a 
vertical travel of 10 in., which is sufficient to allow for uneven 
track. The coupler has a gathering range of 4% in. in a ver- 
tical direction and 5 in. in a horizontal direction, which insures 
its engagement on any curve. It has a horizontal travel of 10 
in, and is forced out by a spring made of vanadium steel. 
Even though the connectors are forced together by these springs 
when the cars are coupled, they also are automatically locked so 
that there is no possibility of their jarring open while on the 
road. This lock will only trip when the cars have been un- 
coupled and have started to separate. The hose couplings are 
held in the coupler head by a bridge bolt as shown in the draw- 
ing. This makes it possible for the hose coupling to be removed 
from the connector head for a new gasket without it being neces- 
sary to uncouple the cars. A metal gasket is used on the steam 
line. The plugs for the telephone connection are located between 
the signal line and air brake line couplings. 

One of the greatest advantages of this connector is that it ob- 
viates the necessity of men going between the cars to couple the 
hose. It keeps the hose in an almost rigid position which will 
tend to reduce the hose failures due to abrasion, and on account 
of its construction it will practically eliminate torn hose. This 
device will also save considerable time in connecting up a train 
of cars. It is sold by the Durbin Automatic Train Pipe Con- 
nector Company, St. Louis, Mo. 
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COMPENSATING QUADRANT CRANE 


In the ordinary derrick type of crane, when the jib is raised 
to bring the load inward, the load itself is also lifted and any 
movement of the jib results in a change of level of the load. 
This is particularly inconvenient when the headroom is small 
or where the possible height of the lift in any position is lim- 
ited. A crane which overcomes these objections and is designed 
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plate, a frame work being built on the latter. The actuating 
screws work in bearings in the top connecting piece of the 
crane, this piece also holding the bearing at the top of the post; 
the bearing at the bottom of the post is a part of the bottom 


Truck Crane of One Ton Capacity. 


plate. The actuating screw swings the quadrant by means of a 
nut which slides on a guide on the top part of the frame. For 


Compensating Quadrant Crane. 


to allow the load to be swung in and out without change in its 
level is illustrated herewith. 

The compensating quadrant crane is of the derrick type, with 
the jib securely fastened at its lower end to two quadrants; in 
the smaller cranes the jib and the quadrant are cast in one 
piece. The quadrant is provided with a finished rolling surface 
and teeth that engage in a rack and roll in a slot on the bottom 
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slewing, the bottom plate is provided with four rollers that roll 
on a beveled flange on the post plate. 

There are two different compensating devices. The first is 
obtained by the use of two parallel links pivoted at one end near 
the top of the jib, and at the other end holding two sheaves over 
which the hoisting ropes run. This end of the links is held by . 
a chain that runs over the sheave at the top of the jib, and is 
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connected by means of a rod with a three-arm dog pivoted at 
the top of the back frame. The other two arms of the dog are 
connected with the lower back end of the quadrants by means of 
two chains running over sheaves on the bottom plate. In the 
second device for compensation, the fixed end of the hoisting 
rope is fastened to the jib at a suitable point near the top, and 
from this point runs back and forth over sheaves on the back 
part of the frame and on the top of the jib. 

The hoisting machinery is of the usual kind, made of dimen- 
sions suitable for the purpose for which the crane is to be used. 
The slewing is done by a system of gears under the bottom 
plate, which engage an annular rack in the post plate. The der- 
ricking is accomplished by means of the actuating screw, which 
is provided with a worm or spur gear drive; the necessary coun- 
terbalancing is accomplished by a weight. The driving power 
can be of any desired kind, but the cranes are generally pro- 
vided with electric motors. 

This type of crane is readily adaptable for use about scrap 
yards and also as a wrecking or locomotive crane. It is manu- 
factured by the Welin Marine Equipment Company, Long Island 
City, N. Y. . 


SAFETY AXLE GENERATOR SUSPENSION 


Owing to the many designs of car trucks in use it has been 
necessary to design a special suspension for axle lighting 
generators to meet the requirements of each type. The suspen- 
sion used by the Safety Car Heating & Lighting Company, New 
York, is designed for application to any car truck, without losing 
the advantages of parallel suspension. With the exception of 


the few supporting irons, which have to be adapted to the various 
trucks, all the parts of this suspension are standard. The elim- 
ination of links as part of the suspension produce an open con- 
struction, giving easy access to the generator and permitting of 


Safety System of Generator Suspension. 


thorough inspection, while the generator may also be easily 
aligned with the pulley on the truck axle. Wear is confined to 
a few inexpensive pieces with large surfaces and these are pro- 
tected with felt gaskets and lubrication to insure maximum dura- 
bility. Constant belt tension is provided throughout the range 


of belt stretch and the natural movement of the axle in the - 


truck. Only one tension spring is required to maintain the re- 
quired belt tension and a stop is provided which it is claimed 
pievents the application of excessive tension either through error 
or accident. 


Inpo-CeyLOoN RAILWAY CONNECTION.—Work on the Indo-Cey- 
.lon connection, South Indian Railway, is proceeding steadily. 
More than two-thirds of the earthwork is finished. | 
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OSMAN BOILER CHECK 


The boiler check is one of the most important accessories oí 
the locomotive, and one which, if not given proper attention, 
may cause a great deal of trouble. The Osman boiler check, 
which is shown in the illustration, has been developed after a 
number of years’ experience with different types of checks, and 
it is claimed that it will reduce difficulties from this source to a 
minimum. 

The valve is constructed with a spindle and four wings at the 
top acting as guides. The main spindle, to which is attached 
the hand wheel, has on the lower end a clutch which engages 


Osman Boller Check with Removable Valve Seat. 

with these wings so that in case the valve sticks in an open 
position due to scale, etc., it can be closed by simply screwing 
down the main spindle, the clutch then forcing the valve to its 
seat. The cap through which the main spindle enters is made 
with a ball joint on the lower side, which can be reground in 
position by turning the spindle. This ball joint prevents steam 
getting at the threads of the union nut which holds the cap in 
place, thus preventing corrosion. The clutch also serves as 2 
means of regrinding the check valve. The valve seat is made in 
a piece separate from the casing of the valve so that it is easily 
removable for repairs and may be replaced when worn out 
without the necessity of scrapping the entire casing. At the 
entrance to the boiler a bridge, or baffle, is provided in the 
casing which, it is claimed, prevents oscillation in the valve with 
consequent one-sided wear. This valve is manufactured by the 
Swenson Valve Company, Decorah, Iowa. 


Motor Buses ın Lonpon.—In 1603 there were 3,500 horse 
omnibuses in use in the streets of London. There are now only 
100 in use and it is expected that by the beginning of 1914 this 
type of vehicle will have been entirely done away with—The 
Engineer. 


New Port RAILWAY 1N URUGUAY.—The Montevideo Port rail- 
way, inaugurated on May 16, runs from the main station of the 
Central Uruguay Railway around the port to the docks where the 
steamers tie up. The road is only a few miles long, but by estab- 
lishing direct communication between the sea and land carriers, it 
represents a commercial link of the utmost importance. The 
docks are provided with traveling electric cranes of high power, 
and now that steamers are berthed at the docks and railway cars 
may be run to the water’s edge alongside the steamers, the trans- 
shipment of cargo from railway car to steamer and vice versa 
may be effected without loss of time and at a minimum of cost. 


According to the Canadian forestry association 50 per cent. of 
Canada is capable of growing nothing but timber crops. 


The Mobile & Ohio has increased the pay of locomotive en- 
gineers, the average rate of increase being somewhat less than 
3 per cent. 


The Delaware, Lackawanna & Western has ordered the 
abolition of pens and inkstands in telegraph offices and the use 
of indelible pencils instead. 


The two-cent passenger fare became effective on the principal 
Missouri lines on July 1. The freight rates fixed by the state 
law will go into effect on July 15. 


CASINO TECHNICAL NIGHT SCHOOL 


In a footnote concerning the Casino Technical Night School 
of East Pittsburgh, Pa., used in connection with the article en- 
titled “You Have Received, What Will You Give” in our July 
issue, page 351, two errors were made. Tuition is not free. A 
complete year costs each student between $25 and $30. This pays 
about half of the expenses, the Westinghouse Electric & Manu- 
facturing Company paying the balance. There are 40 teachers 
on the faculty and not 13, as stated in the footnote. 


RECEPTION TO R. H. BRIGGS 


A surprise reception was tendered to R. H. Briggs, retiring 
master mechanic of the St. Louis & San Francisco at Memphis, 
Tenn., July 29, by officers and employees of the road. Mr. Briggs 
was born in Schenectady, N. Y., February 2, 1833, and at the 
age of 16 entered the Schenectady Locomotive Works as ma- 
chinist apprentice, remaining in their employ until their liquida- 
tion, when he removed to New York, securing employment in 
the Morgan Iron Works. Here he remained until August 6, 
1852, when he decided to go south, where he worked as a marine 
engineer, running on a steamer from Little Washington. N. C., 
to Buford and Newborn; he later procured the same position on 
a steamship operating between Wilmington and Charleston. 
Upon the completion of the Wilmington and Manchester, in 1854, 
he gave up the marine service and first entered railroad service 
as a locomotive engineer for that road. In 1856 he went to the 
Montgomery and West Point in the same capacity, and in 1859 
was appointed master mechanic of the Mobile and Girard, which 
position he retained until 1863, when he was made supervising 
engineer for the United States government, having charge of 
Tepairs to government steamers at New Orleans, La. In 1865, 
at the close of the civil war, he secured employment as a ma- 
chinist in the shops of the Mobile & Ohio at Whistler, Ala. One 
year later he was made roundhouse foreman and was later pro- 
moted to general foreman of shops at that point. In 1872 he 
was appointed master mechanic, with headquarters at Jackson, 
Tenn., and in 1877 was appointed general master mechanic, with 
office at Whistler, Ala. It was during this period, in the yellow 
fever epidemic of 1878, that he took charge of the local situation, 
distributing provisions, caring for the sick and providing burial 
for those who had met death through the teriible scourge. In 
1883 he was appointed superintendent of motive power of the 


Chesapeake & Ohio Southwestern, and in the latter part of 


1886 went to the Atchison, Topeka & Santa Fe as master me- 
chanic at Argentine, Kan., remaining there until February 2, 
1888, when he accepted the position of master mechanic at Mem- 
phis for the K. C., M. € B., now the St. Louis & San Francisco 
Railroad, which position he retained until the date of his re- 
tirement, July 1, 1913. 
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DR. GOSS APPOINTED TO CHICAGO SMOKE 
ABATEMENT COMMITTEE 


W. F. M. Goss, dean and director of the College of Engineer- 
ing, University of Illinois, has been elected chief engineer of 
the Chicago Association of Commerce committee for the in- 
vestigation of smoke abatement and electrification of railway 
terminals, to succeed the late Horace G. Burt. Dr. Goss will 
be granted leave of absence from the university for one year, 
during which time it is believed that the investigation will be 
completed and a report of the committee’s conclusions issued. 
He has been a member of the committee since its organization 
three years ago. Dr. Goss was born at Barnstable, Mass., in 
1859, and was educated at the Massachusetts Institute of Tech- 
nology, at Wabash College and at the University of Illinois. 
He organized the department of practical mechanics at Purdue 
University in 1879, and was professor of experimental engineer- 
ing, dean of the schools of engineering and director of the en- 
gineering laboratory at Purdue from 1890 to 1907. He has held 
his present position at the University of Illinois since Sep- 
tember, 1907. 
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ANNIVERSARY OF OPENING OF THE WEST SHORE 


At a dinner at the Hotel Astor, New York City, July 9, about 
150 railroad men celebrated the thirtieth anniversary of the open- 
ing of the first division of the New York, West Shore & Buffalo, 
now the River division of the New York Central. Representative 
railroad men from Maine to the Missouri Valley and from the 
South were in attendance. The guest of honor was Charles W. 
Bradley, seventy-five years old, who was the first of the minor 
employees to be made a general officer of the company. He is 
now the superintendent of telegraph of the Chesapeake & Ohio. 
Among those who made speeches were: John B. Kerr, vice- 
president of the New York, Ontario & Western; J. McCulloch, 
of the New York Telephone Company; F. E. Harriman, local 
trafic manager of the New York Central; J. H. Hustis, vice- 
president of the New York Central; C. D. McKelvey, inspector 
for the New Jersey Public Utility Commission; Ira A. Place, 
vice-president of the New York Central; Walter B. Pollock, 
manager marine department, New York Central, and Percy R. 
Todd, president of the Bangor & Aroostook. 


MEETINGS AND CONVENTIONS 
The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations, 


Ar Braxe AssociaTION.—F. M. Nellis, 53 State St., Boston, Mass. 

AMERICAN RAILWAY Master Mecuanics’ Assoc.—J. W. Taylor, Old Colony 
building, Chicago. 

AMERICAN RAILWAY Toot Foremen’s ASSOCIATION.—A. R. Davis, Central of 
Georgia, Macon, Ga. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN Society OF MECHANICAL ENGINEERS.-—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies” Building, New York. Railroad session, Thursday 
morning, December 5. 

Car ForEMEN'S ASSOCIATION OF Cuicaco.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL RaiLwAY FuzL Assocration.—C. G. Hall, 922 McCormick 
building, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN'S ASSOCIATION.—William Hall, 
829 W. Broadway, Winona, Minn. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—A. L. Wood- 
worth, Lima, Ohio. Convention, August 18, 1913. Richmond, Va. 

MARTER: PoE MAKERE AssociaTION.—Harry D. Vought, 95 Liberty St., 

ew York. 

Master Car Buitpers’ Assocration.—J. W. Taylor, Old Colony building, 

icago. 

Master Car AND Locomotive PAINTERS' Assoc. or U. S. AND CANADA.—A 
P. Dane, B. & M., Reading, Mass. Convention, Sept. 9-12, 1913, 
Ottawa, Can. 

a ASSOCIATION.—J. P. Murphy, Box C, Collinwood, 

io. - 

TRAVELING EncinEERS' AssociarionN.—W., O. Thompson, N. Y. C. € H. k., 
East Buffalo, N. Y. Convention, August 12-15, 1913, Hotel Sherman, 
Chicago, Ill. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


Henry B. Brown has been appointed general fuel inspector of 
the Illinois Central, with headquarters at Chicago, Ill. 


P. T. Duntop, mechanical superintendent of the Gulf, Colo- 
rado & Santa Fe, has been appointed general superintendent of 
motive power of the St. Louis € San Francisco, with head- 
quarters at Springfield, Mo., succeeding George A. Hancock, 
resigned on account of ill health. 


J. F. GRAHAM, assistant general manager of the Oregon-Wash- 
ington Railroad € Navigation Company, has been appointed 
superintendent of motive power with headquarters at Albina 
shops, Portland, Ore. 


WiturAmM P. Hawkins has been appointed assistant fuel agent 
of the Missouri Pacific and the St. Louis, Iron Mountain & 
Southern, with headquarters at St. Louis, succeeding W. J. 
Jenkins, resigned. Mr. Hawkins heretofore has been claims as- 
sistant in the office of Vice-President E. J. Pearson. 


Frank TAYLOR HYNDMAN, formerly mechanical superintendent 
of the New York, New Haven & Hartford, whose appointment 
as superintendent of motive power and cars of the Wheeling & 
Lake Erie, with head- 
quarters at Cleveland, 
Ohio, was announced in 
the July issue of the 
Railway Age Gazette, 
Mechanical Edition, was 
born September 29, 1858, 
and began railway work 
in 1872, as machinist ap- 
prentice on the Central 
of New Jersey at Ash- 
ley, Pa. From 1874 to 
1877 he was an appren- 
tice in the shops of the 
Lehigh Valley at Wilkes- 
barre and then, for about 
three years, was brake- 
man and fireman on the 
Central of New Jersey. 
From March to No- 
vember, 1880, he was a 
machinist on the Atchi- 
son, Topeka & Santa Fe 
at Raton, New Mexico, and from March, 1881, to August, 1883, 
was machinist on the Pittsburgh & Western and at the Pitts- 
burgh Locomotive Works, becoming engineman on the Pitts- 
burgh & Western in August, 1883. He remained in that position 
until September, 1895, when he was made trainmaster, and from 
April, 1896, to November, 1902, was master mechanic of the 
same road at Allegheny. He was then, for one month, master 
mechanic on the Baltimore & Ohio at Pittsburgh, and from 
December, 1902, to July, 1904, was master mechanic on the 
Buffalo, Rochester & Pittsburgh. In July, 1904, he was appointed 
superintendent of motive power of the same road at Dubois, Pa., 
and the following November went to the New York, New Haven 
& Hartford as general master mechanic at New Haven, Conn. 
He became mechanical superintendent of the same road in May, 
1906, resigning from that position on July 15, 1907, to enter the 
railway supply business, and at the time of his recent appoint- 
ment as superintendent of motive power and cars of the Wheel- 


F. T. Hyndman 
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ing & Lake Erie, was the Philadelphia, Pa., representative ci 
S. F. Bowser & Co., Inc., Fort Wayne, Ind. 


J. T. LANGLEY, assistant general manager of the Oregon- W ash- 
ington Railroad € Navigaton Company, has been appointed 
assistant superintendent of motive power with headquarters 
Albina shops, Portland, Ore. 


G. W. Liye has been appointed acting mechanical superin- 
tendent of the second district of the Rock Island Lines with 
headquarters at Topeka, Kan., in place of C. M. Taylor, who 
has been granted leave of absence on account of ill health. 


W. N. MirrchmeLL, formerly at the head of the railway dè- 
partment of the International Correspondence Schools at Chi- 
cago, has been appointed fuel supervisor of the Chicago Great 
Western, with office at Chicago. 


H. J. Osporne has been appointed superintendent of motive 
power of the South Dakota Central, with headquarters at Sioux 
Falls, S. D. 


R. Q. PRENDERGAST has been appointed mechanical superin- 
tendent of the Bangor & Aroostook, with headquarters at Milo 
Junction, Maine, succeeding H. Montgomery, and the position of 
superintendent of motive 
power and equipment is 
abolished. Mr. Prender- 
gast was educated in the 
high schools and at a 
business college. After 
serving his apprentice- 
ship as machinist on the 
Baltimore & Ohio, at 
Benwood, W. Va., he 
was promoted to division 
foreman at Cameron, and 
then for a number of 
years was general fore- 
man at various shops of 
the same road, including 
the Mount Clare shops 
at Baltimore. He then 
went to the Cumberland 
Valley as general fore- 
man at Chambersburg 
Pa., and three years 
later was appointed gen- 
eral foreman of the Delaware & Hudson at Carbondale, Pa. He 
remained in that position for two years, and then for five years 
was division master mechanic on the Denver € Rio Grande at 
Pueblo, Colo. He left that road to go to the Cincinnati, Hamilton 
& Dayton as division master mechanic at Indianapolis, Ind., 
where he remained for one year, leaving that position to be- 
come mechanical superintendent of the Bangor & Aroostook, 
as above noted. 


R. Q. Prendergast 


W. H. Scripner has been appointed supervisor of mechanical 
examinations of the Lake Shore & Michigan Southern, the 
Dunkirk, Allegheny Valley € Pittsburgh, the Chicago, Indiana 
& Southern and the Indiana Harbor Belt, with headquarters at 
Cleveland, Ohio, having direct assignment of duties in the ex- 
amination of locomotive firemen for promotion, also for im- 
struction of locomotive firemen at times not conflicting with 
examinations. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 
A. G. ARMSTRONG has been appointed master mechanic of the 
Atchison, Topeka € Santa Fe at Needles, Cal, succeeding M. P. 
Cheney, granted leave of absence. 


H. W. CuLver has been appointed road foreman of engines of 
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the Canadian Northern at Winnipeg, Man., succeeding J. A. 
Carroll, transferred. 


W. C. GROENING has been appointed master mechanic of the 
Pere Marquette, with office at Wyoming, Mich., succeeding J. E. 
Hickey, resigned. 


C. B. Dairy, assistant superintendent of shops of the Rock 
Island Lines at Silvis, Ill., has been appointed master mechanic 
of the Cedar Rapids division with headquarters at Cedar Rapids, 
Iowa, succeeding F. W. Williams, transferred. 


James M. Forp has been appointed assistant road foreman of 
engines for temporary service on the St. Paul division of the 
Northern Pacific. 


S. F. HANCHETT has been appointed road foreman of equip- 
ment of the Rock Island Lines at Trenton, Mo., with jurisdic- 
tion over Missouri division territory, Trenton and west, suc- 
ceeding J. E. Mourne, transferred. 


W. T. LEYDEN, master mechanic of the Minneapolis & St. 
Louis, with headquarters at Marshalltown, Iowa, has resigned. 


F. S. ROBBINS, assistant general foreman at the Pitcairn, Pa., 
car shops of the Pennsylvania Railroad, has been appointed as- 
sistant master mechanic, Pittsburgh division, with headquarters 
at Pittsburgh, succeeding C. D. Porter, promoted. 


Huco SCHAEFER has been appointed master mechanic of the 
Atchison, Topeka & Santa Fe at Clovis, New Mexico, succeed- 
ing James Kiely, resigned. 


H. H. STEPHENS has been appointed master mechanic of the 
Atchison, Topeka & Santa Fe at Wellington, Kan., succeeding 
Hugo Schaefer, transferred. 


F. W. WILLIAMS, division master mechanic of the Rock Island 
Lines at Cedar Rapids, Iowa, has been transferred in that 
capacity to the Minnesota division, with headquarters at Manly, 
Iowa. 


CAR DEPARTMENT 


J. Deane has been appointed general car foreman of the Rock 
Island Lines at Horton, Kan., succeeding J. J. Acker, promoted. 


Ira W. FLeMING has been appointed general car foreman of 
the Atchison, Topeka & Santa Fe at La Junta, Colo., succeeding 
William Stapp. 


J. H. MıltTon has been appointed superintendent of the car 
department of the Rock Island Lines with headquarters at Chi- 
cago, Il. 


J. H. Thomas, foreman of the Mifflin shop of the Pennsylvania, 
has been appointed assistant general foreman of the car shop at 
Pitcairn, Pa., succeeding F. S. Robbins, promoted. 


GEORGE THOMSON, division general foreman in the car depart- 
ment of the Lake Shore € Michigan Southern at Englewood, IIl., 
has been appointed assistant master car builder, Michigan South- 
ern division of that road, also of the Chicago, Indiana & Southern 
and the Indiana Harbor Belt, with headquarters at Englewood. 


SHOP AND ENGINE HOUSE 


O. S. Beyer, Jr., has been appointed general foreman of the 
Rock Island Lines at Horton, Kan., succeeding P. Linthicum, 
promoted. 


Tuos. Booth has been appointed general foreman of the 
Atchison, Topeka & Santa Fe at Clovis, N. M., succeeding J. R. 
Cook. 


Joun H. CLark has been appointed night roundhouse foreman 
of the Atchison, Topeka & Santa Fe at Dodge City, Kan. 


J. W. Frickwir has been appointed division foreman of the 
Atchison, Topeka & Santa Fe at Los Angeles, Cal., succeeding 
A. G. Armstrong, promoted. 
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Rurus H. FLInn has been appointed general foreman for the 
Louisville division of the Pittsburgh, Cincinnati, Chicago & St. 
Louis (Pennsylvania Lines), and the Pennsylvania Terminal 
Railway Company, with headquarters at Louisville, Ky. 


T. P. Jones has been appointed general foreman of the Rock 
Island Lines at Manly, Iowa. 


L. H. Haun has been appointed boiler foreman of the Atchi- 
son, Topeka & Santa Fe at Albuquerque, N. M., succeeding D. A. 
Eddleston. 


P. LINTHICUM, general foreman of the Rock Island Lines at 
Horton, Kan., has been appointed assistant superintendent of 
shops at Silvis, Ill., succeeding C. B. Daily, promoted. 


S. Locan has been appointed general foreman of the Grand 
Trunk at Toronto, Ont., succeeding G. M. Wilson, assigned to 
other duties. 


C. C. RHINEHART has been appointed acting night reundhouse 
foreman of the Rock Island Lines at Manly, Iowa. 


F. E. SHAFFER has been appointed foreman of the locomotive 
and car department of the Rock Island Lines at Inver Grove, 
succeeding H. Tatum, resigned. 


W. B. Trow has been appointed roundhouse foreman of the 
Rock Island Lines at Armourdale, Kans.. succeeding E. P. Eich, 
promoted. 


PURCHASING AND STOREKEEPING 


H. G. Cook has been appointed general storekeeper of the 
Southern Pacific, with headquarters at San Francisco, Cal., to 
succeed H. C. Pearce, resigned. 


W. L. Cooper, division storekeeper of the Mobile & Ohio at 
Murphysboro, I1, has been appointed division storekeeper at 
Jackson, Tenn., succeeding W. C. Blake, transferred. 


A. A. GOONCHILD, auditor of stores and mechanical accounts of 
the Canadian Pacific at Montreal, Que., has been appointed 
general storekeeper for lines east of Fort William, Ont., with 
othce at Montreal, succeeding M. J. Power, deceased. 


J. F. MARSHALL, purchasing agent of the Wheeling € Lake 
Eric, has been appointed manager of purchases and supplies of 
the Chicago € Alton, with headquarters at Chicago, succeeding 
LE. S. Wortham, assigned to other duties. 


D. E. Mcope has been appointed division storekeeper of the 
Mobile & Ohio at Meridian, Miss., succeeding R. O. Woods, 
transferred. 


H. C. PEARCE, general storekeeper of the Southern Pacific at 
San Francisco, Cal., has been appointed to the new position of 
general purchasing agent of the Seaboard Air Line, with head- 
quarters at Norfolk, Va., in charge of both purchases and stores. 


SAMUEL PORCHER, assistant purchasing agent of the Pennsv!- 
vania Railroad, with office in Philadelphia, Pa., has been ap- 
pointed purchasing agent, with office in Philadelphia, succeeding 
Daniel S. Newhall, deceased. 


R. O. Woops, division storekeeper of the Mobile € Ohio at 
Meridian, Miss., has been transferred in the same capacity to 
Murphysboro, Ill., succeeding W. L. Cooper. 


OBITUARY 


G. McRoserts, division foreman of the St. Louis & San Fran- 
cisco at Salem, Mo., died on July 10, aged 56 years. 


DANIEL SMITH NEWHALL, purchasing agent of the Pennsvl- 
vania Railroad, died on July 13 in a hospital at Philadelphia. He 
was born on April 7, 1849, at Germantown, Philadelphia. On 
February 21, 1882, he was elected assistant secretary of the 
Pennsylvania Railroad, and since June 1, 1898, was purchasing 
agent of the same road, with office at Philadelphia. 


NEW SHOPS 


ALABAMA, TENNESSEE & NorTHERN.—A steel and galvanized 
iron general repair shop 110 ft. x 165 ft., with concrete founda- 
tions, is being built at York, Ala. The Decatur Bridge Company 
has been given a contract for the superstructure, and the foun- 
dation work is being carried out by the railway company’s forces. 


CANADIAN Paciric.—A contract has been given to Henry Post, 
Woodstock, N. B., at $100,000, it is said, for putting up new con- 
crete and steel shops at McAdam Junction, N. B. 


Denver € Rio Granne.—This road has announced that new 
shops will be erected as soon as possible on the site of the 
shops destroyed by fire on June 18, at Salt Lake City, Utah. 
Work has already been started on temporary shops. 


GULF, COLORADO & SANTA Fe.—Contracts have been let to H. D. 
McCoy, of Cleburne, Tex., for a 12-stall brick and concrete 
roundhouse, a machine shop 60 x 80 ft, and a power house 
37 x 80 ft. at Brownwood, Tex. 


Houston & Texas CENTRAL.—This company has purchased a 
tract of 260 acres near Mexia, Tex., on which will be erected a 
12-stall roundhouse, car sheds and shops to handle running 
repairs. Plans for the improvement are now being prepared by 
the engineering department. 


ILLINOIS CENTRAL.—This company will double the capacity of 
its shops at Paducah, Ky. Details are not yet available, but new 
buildings will be erected and new machinery installed. 


INTERCOLONIAL RaiLwaY.—This road will build extensions, it 
is said, to the present freight car shops at Moncton, N. B. 


LAKE SHORE & MICHIGAN SOUTHERN.—This company will open 
‘bids shortly for the car shop which is to be built at Ashtabula, 
Ohio. The shop will be 200 ft. x 450 ft. and will cost about 


$40,000. 


New York, New Haven € Hartrorp.—This company has just 
completed at Readville, Mass., an extension to its locomotive 
repair shop. This addition, which is 200 ft. x 150 ft, is de- 
signed as a boiler repair shop and cost $200,000. It will be opened 
August 1. The boiler repair work has previously been done 
chiefly at New Haven, but hereafter all of it will be done at 
Readville. 


WESTERN MaryLanp.—This company has completed the con- 
struction of a roundhouse, a power plant, a machine shop and 
engine terminals at Maryland Junction, near Cumberland. The 
roundhouse has 20 stalls and is of steel and concrete construc- 
tion. The contract for furnishing the structural steel for this 
building was awarded to the McClintic-Marshall Construction 
Company. The machine shop is equipped for light repairs to 
engines and cars but particularly to engines. The engine term- 
inals will be of sufficient size to meet the needs of the company 
at that point. These improvements are a part of the general 
terminal development at Cumberland. 


Earty Trral or First BaLbwin Locomotive.—On a subse- 
quent day, when Dr. Patterson, of the University of Virginia, 
was in the tender, the mile on a straight line was run through 
in 58 seconds, according to the estimate of one computer, whilst 
another observer of time counted 52 seconds. That the distance 
might have been run in less time was obvious to all, for Mr. 
Baldwin made the engineer cut off the steam entirely to check 
a carcer which he feared might be too great for the strength 
of the road or the tenacity of the parts of the locomotive. At 
58 seconds the speed was more than 62 miles per hour. From 
this rapid movement no inconvenience was felt by the passengers 
but a stiff breeze was produced by the quick motion through 
the air so as to endanger the security of the hats—From the 
american Radroad Journal, January 19, 1833. 
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SUPPLY TRADE NOTES 


The General Electric Company, Schenectady, N. Y., has opened 
a branch office at Madison, Wis. 


F. J. Lepreau has been made assistant western sales manager 
for the primary battery department of Thomas A. Edison, Inc., 
Orange, N. J., for Central Western territory, with office in 
Chicago. 


The U. S. Metal & Manufacturing Company, New York, has 
recently added to its line of railway specialties the sale of the 
Lincoln arc welding and cutting machines, made by the Weld- 
ing Materials Company. 


The H. W. Johns-Manville Company, New York, has opened 
a branch office in the Commercial Bank building, Charlotte, 
N. C., in charge of E. U. Heslop as manager. P. J. McCusker 
and Paul W. Whitlock are also located at that office. 


Harrison G. THompson, manager of the railway 
of the Edison Storage Battery Company, Orange, 
been made a vice-president of that company. 
was born in Weston, 
Mass., in 1875. His rail- 
road experience began 
with the Pullman Com- 
pany in 1896. When he 
had been with that com- 
pany for two years he 
was made foreman of 
clectricians. In 1900 he 
resigned to become fore- 
man of the battery de- 
partment of the Riker 
Motor Vehicle Company. 
Leaving this concern at 
the time of its absorp- 
tion by the General Ve- 
hicle Company of Hart- 
ford, Conn., Mr. Thomp- 
son became associated 
with W. L. Bliss, one of 
the pioneers in electric 
car lighting development. 
He resigned from the 
Bliss Company in 1905 and went to the Pennsylvania Railroad. 
where he was in charge of electric car lighting, with head- 
quarters at Jersey City, N. J. In 1906 he went to the Safety 
Car Heating € Lighting Company, New York, as electrical 
superintendent. He was in charge of this company's electrical 
laboratories during the development of its first electric car 
lighting system. In December, 1509, he was appointed man- 
ager of the railroad department of the Westinghouse Storage 
Battery Company. He was later with the United States Light 
& Heating Company, New York, for a short time. On July 
1, 1910, he was made manager of the railway department of the 
Edison Storage Battery Company, which position he held until 
his appointment as a vice-president, as mentioned above. He 
is a member of the executive committee of the Telephone and 
Telegraph Appliance Association, and for three years was vice- 
president of the Association of Railway Electrical Engineers. 


department 
N. J.. has 
Mr. Thompson 


H. G. Thompson 


W. E. Jenkinson has been made railroad representative for 
S. F. Bowser € Company, Inc., Fort Wayne, Ind., covering that 
territory vacated by KE. F. G. Meisinger. In addition, he will 
take over the Southwestern and Pacitic coast territory. He will 
cover the states from Texas to Oregon. 


Ground was broken on July 23, for the new plant of the 
Baldwin Locomotive Works in East Chicago. The plant is to 
be built in several units, the first unit to occupy a building 1,400 
x 600 ft. of concrete and steel. The H. A. Strauss Company, 
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of Chicago, has the contract for the construction of the concrete 
work on the first unit. 


W. F. Girten, representative of the railroad department of the 
Garlock Packing Company in Eastern territory, and formerly 
general storekeeper of the Central of New Jersey and of the 
Delaware, Lackawanna € Western, died at the Presbyterian 
Hospital, Newark, N. J.. on July 27, of a complication of intes- 
tinal and stomach troubles. 


Samuel S. Eveland, owner of the Eveland Engineering € Man- 
ufacturing Company, Philadelphia, has sold the entire produc- 
tion of electric riveters of his factory for the first year, approx- 
imating in value $1,500,000, to Manning, Maxwell € Moore, 
New York. The Eveland company is installing a large amount 
of new machinery to increase its output, and will manufacture 
transformers and electric tempering and hardening machines as 
well as Eveland electric riveters. 


The employees of Wells Brothers Company, Wiley € Russell 
Manufacturing Company and A. J. Smart Manufacturing Com- 
pany, of Greentield, Mass., which are the firms forming the 
Greenfield Tap & Die Company, held their annual joint outing 
at Island Park, Brattleboro, Vt., Saturday, July 26. A special 
train of fourteen coaches was provided to accommodate the 726 
men and women who attended. The day was occupied in the 
competition by teams and individuals from the different shops 
in athletic events. 


The Stark Rolling Mill Company, Canton, Ohio, have made 
an arrangement with The Pedlar People, Ltd., Oshawa, Ont., 
whereby the latter become general distributors of Toncan metal 
sheets and products for the Dominion of Canada. The Pedlar 
People have branches at Montreal, Toronto and Winnipeg, and 
are equipped to distribute rapidly and efficiently. A. T. Enlow, 
formerly sales manager of the Stark Rolling Mill Company, is 
now engaged as manager of sales of The Pedlar People, Ltd., 
and is also a director. 


The Locomotive Arch Brick Company has taken over the 
patents and business of the Fire Clay Development Company, 
1201 Chamber of Commerce building, Chicago. The company 
has recently been organized with the following officers: Presi- 
dent, J. W. Moulding; vice-president, E. P. Stevens; vice- 
president and general manager, John L. Nicholson; secretary, 
T. C. Moulding. The Moulding family has been in the fire brick 
business since 1861, and now owns five large modern plants, for 
which the Locomotive Arch Brick Company will be the selling 
agents. 


Manning, Maxwell & Moore, Inc.. New York, together with 
their subsidiary companies, will move their general offices on or 
about October 1, from 85-89 Liberty street to the new Lewisohn 
Building, 113-119 West 40th street. This change is being made 
to meet the demand for a more convenient and central location, 
as well as larger space to handle material increases in their 
various lines. They will occupy the twentieth and twenty-first 
floors of the building, which will give them 28,000 square feet 
of space. This space will be exclusively for offices and is al- 
most double that at present occupied for offices on Liberty street. 


The annual report of the American Car & Foundry Company, 
New York, for the fiscal year ended April 30, 1913, shows gross 
earnings of $5,539,000, an increase of $1,346,000 over the prece- 
ding year. The net earnings were $3,328,592, an increase of 
$489,360, and after the deduction of $250,000 for maintenance and 
improvements the balance available for dividends was $3,078,592. 
Dividends of 7 per cent. were paid on the $30,000,000 of preferred 
stock, and of 2 per cent. on the $30,000,000 of common stock, 
leaving a surplus for the year of $378,592. .Added to the previous 
surplus this makes a total surplus at the close of the fiscal year 
of $25,255,168 At the annual meeting of the stockholders on 
June 26, the retiring directors were re-elected. 
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CATALOGS 


The Orro CycLe.—An interesting, brief history of the develop- 
ment of the internal combustion engine, with illustrations of the 
earlier types issued by the Otto Gas Engine Works, Thirty-third 
and Walnut streets, Philadelphia. 


CLING-SURFACE IN RaiLROAD SHops.—An eight page booklet 
issued by the Cling-Surface Company, Buffalo, N. Y., illustrates 
some of the advantages that have resulted from the use of this 
compound in five different railroad shops. 


Forcing Bort Heans.—National Header Talk No. 10, issued 
by the National Machinery Company, Tiffin, Ohio, is devoted 
to a discussion of the features of design of the National Wedge 
Grip Header, which allows it to make a perfect bolt head in 
one blow. 


DriLL Presses.—Heavy duty drill presses of various sizes 
are illustrated and very fully described in several leaflets issued 
by the Colburn Machine Tool Company, Franklin, Pa. The 24- 
in. and 36-in. swing machines are shown in bulletins Nos. 49, 


50 and 51. 


DriLLs AND REAMERS.—A new catalog from the Celfor Tool 
Company, Buchanan, Mich., gives illustrations, a brief descrip- 
tion and table of the complete range of sizes, with the price of 
the types of drills, reamers, flue cutters, countersinks, chucks, 
tool holders, milling cutters, and boring tools manufactured by it. 


STREET LocoMoTIVE STOKERS.—Illustrations, together with a list 
of the general dimensions, of a number of the largest loco- 
motives in service in this country, which are now being fired 
by the Street locomotive stoker, form the principal part of a 
booklet being issued by the Locomotive Stoker Company, 30 
Church street, New York. 


FueL Om Data.—Circular No. 142, prepared by Tate, Jones 
& Company, Inc., Pittsburgh, Pa., is devoted to the discussion 
of fuel oil and presents much interesting data in connection 
with the use of this fuel in both boilers and furnaces. Many 
tables giving the results of actual tests with both oil and coal 
of various grades are included. 


Direct Current Motors.—The General Electric Company, 
Schenectady, N. Y., has issued bulletin No. A-4121, describing 
direct current motors, type CVC, which is a revision of previous 
bulletins on direct current motors of the commutating pole de- 
sign. The bulletin is thoroughly illustrated and contains in- 
formation on the proper method of handling. 


STARETT TooLs.—Catalog No. 20, issued by the L. S. Starett 
Company, Athol, Mass., contains 320 pages of interesting de- 
scriptions, illustrations and prices of all kinds of tools for ma- 
chinists, carpenters, draftsmen, engineers, and other mechanics. 
In addition there are many convenient tables, such as metric 
conversion tables, decimal equivalents, wire gage tables, etc. 


More Cuips.—An illustrated pamphlet is being issued by The 
Electric Controller & Manufacturing Company, Cleveland, 
Ohio, which consists very largely of an article by H. F. Stratton, 
entitled “The Automatic Control of Machine Tools,” which 
appeared in the May 29, 1913, issue of the American Machinist. 
This article is an interesting discussion of the advantages that 
have actually been obtained by the use of the automatic control 
on motor driven machine tools. 


Borr CuTTERS.—The National Machinery Company, Tiffin, 
Ohio, had on exhibition at the mechanical conventions at At- 
lantic City several designs of bolt cutters, some of which were 
in operation. Unusually satisfactory results were obtained 
under the most adverse conditions of shape and size of the 
stock used, and this company is now issuing a catalog descrip- 
tive of the work performed at that time. The machine itself 
1s also fully illustrated and described. 
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Most Powerrut Locomotive—Bulletin No. 1014 from the 
American Locomotive Company, New York, is devoted to an 
illustrated description of the Mallet type locomotives built by 
that company for the Virginian Railway, which are the heaviest 
and most powerful ever built. The bulletin discusses the de- 
sign in general, and also gives a very complete description of 
the more interesting details. Comparative tests made between 
these and some Mikado locomotives on fuel and water consump- 


tion are briefly referred to and the general results are pre-. 


sented. 


Fire FitosopHy.—The eighth ‘revised edition of the interest- 
ing booklet prepared by the Nicholson File Company, Provi- 
«lence, R. I., and entitled “File Filosophy,” is now being issued. 
Jt contains 45 pages and is fully illustrated. To a certain de- 
gree it is a text book on files and contains much valuable in- 
durmation in connection with the proper methods of using the 
various styles. A section is devoted to the definition of the 
various terms used in connection with files and instructions are 
given as to the best practice in cleaning and taking care of 
these tools. 


ELECTRIC RiveETER.—Standard and portable electric riveting ma- 
chines of various sizes are fully illustrated and described in a 
‘catalog issued by the Eveland Engineering € Manufacturing 
Company, Philadelphia, Pa. These riveters are suitable for any 
size or length of rivet of iron, steel, brass, copper, or other 
metal, and are claimed to be absolutely safe to use, there being 
no possibility of an electric arc forming, nor of any danger from 
shock from the electric current used. It is stated that the two 
contact points may be held in the hand without producing any 
sensation whatever. 


THE KeYsTONE Drivinc Box.—Comprehensive illustrations are 
depended on very largely for the information presented in a 
pamphlet being issued by the Keystone Lubricating Company, 
Twenty-first, Clearfield and Lippincott streets, Philadelphia, Pa. 
This box is designed to permit the brass to be readily removed 
when the box is in its place in the pedestal and the weight has 
been removed from the top of the journal. Also to permit the 
lateral being taken up without dropping wheels and to allow 
taking up the shoe and wedge wear without lining down the 
wedges. The illustration in each case shows exactly how these 
desired results have been accomplished. 


MARKEL Devices.—Several of the devices designed by Charles 
Markel, shop foreman of the Chicago & North Western, at 
Clinton, Iowa, including a removable driving-box brass, 
flangeless shoes and wedges, lateral motion plates, and a solid 
end main rod, all of which designs have been illustrated in 
these columns, are now being furnished by the Equipment Im- 
provement Company, 30 Church street, New York. This com- 
pany has issued a catalog which contains illustrations and de- 
scriptions of these various parts, and also substantiates its 
claims for saving in maintenance expense by actual figures that 
have been obtained from the service on the Chicago & North 
Western. 

LocomMotTIvES.—Three new records of construction have re- 
cently been issued by the Baldwin Locomotive Works. Record 
73 contains a reprint of a paper presented by George R. Hen- 
derson, consulting engineer of the Baldwin Locomotive Works 
before the Franklin Institute, Philadelphia. This paper is en- 
titled “The Recent Development of the Locomotive,” and dis- 
cusses the subject at considerable length. It is thoroughly il- 
lustrated, giving many interesting details of some of the larger 
modern lócomotives. Record No. 74 discusses gasolene loco- 
motives, which are manufactured in sizes suitable for indus- 
trial purposes. Different examples are illustrated and the book 
contains a discussion and illustrations of the various important 
details of the machine. Record No. 75 is devoted to illustrations, 
a brief description and a complete list of specifications of 
Mikado locomotives that have recently been built by this com- 
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pany. These are shown in practically all sizes, and include 
some of the most powerful simple locomotives now being used 
in freight service in this country. 


ComPresseo Air MACHINERY.—“Ingersoll-Rand Products.” :: 
the title of a 140-page catalog now being issued by the Ingers: 
Rand Company, 11 Broadway, New York. This book fully il- 
lustrates the entire line of this company’s productions, and :n- 
cludes in each case, dimensions and capacity tables which are 
of decided assistance in selecting machines to meet certam 
specified requirements. Compressed air in a wide range « 
adaptability is covered by the machines shown in this book 
Practically twenty pages are devoted exclusively to tables œ 
horse power required to compress air from atmospheric pressure 
to various gage pressures, as well as efficiency tables of air com- 
pression at different altitudes, drill capacity tables and indicatr 
charts. 


BoriNG AND TurNING MiLLs.—Colburn new model boring an! 
turning mills are very thoroughly illustrated and described in 
an attractive catalog being issued by the Colburn Machine Toul 
Company, Franklin, Pa. These machines are built to withstand 
the heaviest cuts with high speed steel and are claimed to em- 
body every known improvement for the rapid production oi 
work. The catalog gives a thorough description of the me- 
chanical construction of the mills, and includes clear and con- 
cise instructions pertaining to their operation. An extensive 
use of illustrations is found throughout the catalog, each show- 
ing some important detail of the machine, The machines are 
shown in five sizes, from 42 in. to 72 in., and are fitted with two 
regular swivel heads. Arrangement is also made for applying 
a turret head on one side, if desired. A thread cutting attach- 
ment which can be applied to any of these machines is illustrated 
and its method of application and use is described. 


Guyco Metat.—Glyco is a scientifically made bearing metal 
that has been manufactured in Europe for nearly fifteen years 
and is used there in large quantities. The American rights for 
its manufacture and sale have recently been secured by Jo- 
seph T. Ryerson € Son, Chicago, who are issuing a /0-page 
pamphlet, descriptive of its qualities and uses. This booklet is 
No. 13 in the Technical Library Series, being prepared by this 
company, and discusses the subject from a strictly technical 
standpoint. Tests that have been made indicate that it is the 
cheapest substitute for a high-priced alloy, and also that it pos- 
sesses important technical advantages over other lead base al- 
loys. The last twenty pages of the booklet are devoted to use- 
ful information, being a reprint of the conclusions of accepted 
authorities on the various subjects selected. These include lubri- 
cation, the laws of friction, physical characteristics of lubricants. 
crank pin calculations, length of shaft bearings, specific gravity 
of alloys, the horse power per pound of mean effective pressure. 
and various other similar tables and data. 


FLEXIBLE COUPLINGS FOR SHAFTS.—A shaft coupling which 
will permit misalinement of a line of shafting, to a reasonable 
degree, without causing damage to the bearings or machinery 
is fully illustrated and described in catalog from The Francke 
Company, New Brunswick, N. J. The Smith-Serrell Company. 
Inc., 90 West street, New York, are general sales agents for 
this company. In general appearance this coupling is very sim- 
ilar to an ordinary flange coupling and the flexibility is obtained 
by using flexible instead of rigid bolts to connect the flanges. 
These flexible pins are made of tempered steel leaves held at 
each end by a kecper. The keepers are slotted at the outer end 
and a spring ring fitting in a groove in the flanges holds them 
in place and keeps the leaves in a radial position for driving. 
The holes in the ends of the tempered leaves where they are 
joined to the keepers are slotted to allow a considerable move- 
ment longitudinally, and the coupling will permit the shafts to 
run when the center lines are at an angle. or, when the center 
lines are in the same plane. but not in alinement. 
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Most railroad shops now grind piston 
Grinding rods, many of them grind guides, some are 
Competition grinding axles. and a few grind car wheels. 


Portable grinders have been found useful 
in many directions. These operations are fairly well known, but 
is this as far as you have gone in taking advantage of the pos- 
sibilities of grinding for rapid and accurate work? With a 
good grinding equipment, chilled cast iron and case hardened 
or tempered steel are made available for finished parts. Are 
you taking any advantage of this opportunity? As a rule the 
coarser the turning of a part, the greater is the economy of 
finishing it by grinding. Have you found it wise to change 
your method of finishing any parts in this wav? We would 
like to know about the latest development in the use of grinding 
in railroad shops, either in the shape of new ways of perform- 
ing certain operations; changes in the material or design that 
have been made possible by the availability of the grinding 
machine; examples of work that is now being finished by grind- 
ing which previously was finished by cutting tools or by hand; 
original arrangements for safeguarding the operator of grind- 
ing machines; or, in fact. anything new in connection with this 
subject. A prize of $35 will be given for the best article that 
is submitted to us before October 1, and such other articles as 
do not win a prize, but are accepted for publication, will be 
paid for at our regular rates. 


In a paper on the superheater locomotive 
at the General Foremen's convention, the 
statement was made that it is claimed the 
superheater will cffect a saving of 25 per 
cent. in coal, 35 per cent. in water, and increase the horse 
power or hauling capacity about 33 per cent. One member 
asked for an explanation of how a 25 per cent. saving could 
result in an increase of 33 per cent. in capacity, and in view 
of the fact that a satisfactory explanation was not given on 
the floor of the convention, and for the benetit of the few who 
do not already understand it, a simple explanation will be 
given: Assume that on a saturated steam locomotive 4 Ibs. of 
coal an hour is required for each horse power delivered from 
the cylinders. Thus, if 4,000 lbs. of coal per hour are burned, 
it will result in the locomotive delivering 1,000 horse power. 
Assume that a superheater is applied to this locomotive and 
that it saves 25 per cent. of the fuel. Under these conditions 
the 1,000 horse power will then be obtained from burning 3,000 
Ibs. of coal, or 3 Ibs. of coal an hour will give a horse power. 
Inasmuch, however, as it is perfectly possible to burn 4,000 
Ibs. of coal per hour, assume that this original firing rate 
is continued on the superheater locomotive. In this case with 
3 lbs. of coal for each horse power and 4,000 lbs. of coal being 
fired, or the same amount fired to deliver 1.000 horse power 
on the saturated steam locomotive, the power output will be 
4,000 divided by 3, or 1.3334 horse power. This is an increas 
of 33314 horse power with the same amount of coal fired, or, 
an increase of 331% per cent. in capacity on the same fuel con- 
sumption due to the use of superheated steam. 


Fuel 
Saving and 


Capacity 


The joint annual mectings of chief inter- 


Rules f 
€ change car inspectors and car foremen of 
2 the railways in the country for discussing 
Interchange Master Car Builders’ Association’s rules of 


interchange with a view of obtaining more uniform interpre- 
tation of these rules, is not only of great benefit to the men 
themselves, but to the railways at large. With a large collection 
of rules, like these. there are hound to be misunderstandings, not 
becavse the rules themselves are at fault. but because of the dif- 
ferent view points of the men, which. when aired in a meeting 
of this kind. may be corrected. While all should be thoroughly 
familiar with these rules there are many that do not give the in- 
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tended interpretation to them, and in these meetings many ques- 
tions are cleared up. Another advantage of this association, and 
perhaps the most important, is the discussing of the working out 
of the rules in practice. These men are much more able to ad- 
vise as to the needed changes in the rules when acting as a 
body of co-workers than when offering individual suggestions 
to the parent organization. That their recommendations are of 
value is evidenced by the number that have been appointed by the 
M. C. B. Association. It is important when considering any 
changes that the opinion of all the members be considered so 
that a recommendation that will accomplish the greatest good 
may be made. Although the members of this association are ina 
position to offer many valuable suggestions, they should re- 
member there are sometimes conditions, with which they are un- 
familiar, that make it impossible for some of their recommend- 
ations to .be- accepted, but this should not be allowed to dis- 
courage, in the least, their efforts and the continuation of their 
endeavor to improve matters as they see them. Apparently it 
has not and will not. 


In the discussion of flue welding at the 


Master ; aa 
BI eee Master Blacksmiths’ Association conven- 
acksmiths tion, it was brought out very clearly that 
Convention the increasing use of superheaters in loco- 


motives has required the introduction of special tools and 
methods in more than one branch of repair work. In one in- 
stance where modern locomotives are repaired in a compara- 
tively old shop it has been found impossible to remove super- 
heater flues from the boilers because of lack of space, unless 
the doors of the erecting shop are opened, which, in a north- 
ern latitude, is out of the question in winter. This has been 
overcome by constructing a special type of cars which close the 
door openings and also provide a platform for the workmen. 
It is quite probable that there are other shops similarly situ- 
ated, where either a new building or an extension of the old 
one is being considered and an arrangement of this kind could 
be applied with a resultant saving. 

In the discussion on tools and formers there was a wide 
variation of opinion. Some of the members seemed to think 
that it pays to make a tool for any job, no matter how small, 
while others placed limits, varying from 12 to 100, on the num- 
ber of pieces to be made for which it pays to provide a 
special tool. This is a question for which a definite an- 
swer cannot be given; in large shops where hundreds or 
thousands of one piece are frequently required, no one can 
deny that a large saving can be effected by making special 
formers, but there are many small shops in which it would be 
a waste of money to employ such methods. 

In the paper on electric welding it was brought out that at 
the New York Central shops at Depew, N. Y., this process 
has been successfully used to fill in flat spots on locomotive 
driving wheel tires, some of the spots being 4% in. long. With 
the soft metal which is used it scarcely seems probable that this 
practice could be of any very lasting benefit as, even if the 
wheels were not slid again on the same spots, it is probable that 
the ordinary wear and tear of service would soon affect the 
soft metal, causing a return of the flat places. 

One of the most interesting reports was that on spring mak- 
ing. With the weight of locomotives and cars what it is today, 
the very best methods and materials should be used in spring 
manufacture, yet there are hundreds of shops where the meth- 
ods used in making springs that had less than one-fourth the 
weight to bear are still employed on the large modern springs. 
The use of machinery and the heat treating of the steel should 
result in great improvements. An example given in the report 
was the making of 18,000 leaves by this process without one 
of them failing under test. Stress was laid on the use of the 
recording pyrometer. To the smith of the older days, accus- 
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tomed to judge temperatures, this may seem unnecessary, but 
there is no doubt that the pyrometer will assist greatly in ob- 
taining uniformity of tempering. 


In past years the Traveling Engineers’ 


Traveling rae . 4 

i j Association has made itself a reputation 
Engineers í . . 

iti or getting the maximum of real value 
Association 


from its annual meeting. This year’s con- 
vention fully maintained the previous standard. For size of 
attendance at, and interest in, the meetings, the evident desire 
of the members to receive and impart the greatest amount of 
information, close adherence to the subject under discussion, 
frankness of expression, selection of most important and most 
suitable subjects for discussion and dignified parliamentary con- 
trol of the meetings, there is no association in the mechanical 
field which exceeds the Traveling Engineers’ and, considering 
all of these features together, there is none that equals it. All 
the other associations can learn something by studying the work 
of the Traveling Engineers. 

Not the least important feature of the success of these meet- 
ings is the wisdom of selecting a few really important subjects 
which are strictly within the limits of the Traveling Engineers’ 
province and giving plenty of time for a full discussion. This 
year there were five subjects for four full days’ sessions. The 
meetings were in session for a total of about 21 hours, and if 
six hours are excluded for the amount taken by addresses and 
routine business, it leaves an average of three hours for pres- 
entation and discussion of each report. 


* * * * * * 


Warning has been given several times in these columns as to 
the advisability of giving closer attention to the water level of the 
superheater locomotive boiler, that it is not carried too high. 
In speaking on this subject, one of the members at the Traveling 
Engineers’ convention stated that on the large number of super- 
heater locomotives he had been on, over 60 per cent. were carry- 
ing water over into the superheater due to the level being main- 
tained too high. While probably this percentage is excessive 
in most cases, still, as was shown by the report of the Com- 
mittee and the comment of the other speakers, in far too many 
cases is the water level too high on superheater locomotives. 
The whole trouble is probably due to a lack of thorough under- 
standing by the engineer of the effect of carrying water over into 
the superheater units. It is hard to believe that any engineer 
would handicap his locomotive to this extent if he realized what 
was going on. Unless a pyrometer is fitted, which will show the 
temperature of the steam in the superheater, it is very difficult 
for an engineer to know if water is being carried over and his 
only safeguard is to carry a level low enough to be sure that a 
minimum is being carried through the throttle. It is even doubt- 
ful if all traveling engineers fully understand the bad effects of 
this practice and it is probable that, as a result of this conven- 
tion, there will be far less reason to complain on this score in 
the future than in the past. A number of locomotives have been 
equipped with pyrometers which have proven to be of great 
assistance to the engineer in the operation of his locomotive in 
obtaining the best return from the superheater. Where pyrom- 
eters are used, if any water is carried over it immediately shows 
in a sharp dropping in the temperature and the trouble can be 
corrected immediately. Furthermore the best relation of throttle 
opening and cutoff to obtain the highest degree of superheat 
can be quickly discovered. In connection with the latter feature. 
the members were advised by a superheater expert to use a full 
throttle up to the point where the cutoff reached 25 per cent. of 
the stroke. When, however, it became necessary to shorten the 
cutoff beyond this it was more advisable to close down the 
throttle than to use a cutoff less than 25 per cent. 

Among the other features of superheater locomotives that re- 
ceived considerable discussion were the matter of insuring the 
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cleanliness of the superheater unit and the lubrication of the 
locomotive. With some grades of fuel it is only by using the ut- 
most care that the superheater flues and the units can be kept 
clean. Blowing them out with a high steam or air pressure in 
a 34-in. pipe of sufficient length to reach through the tube is 
successful in most cases, if the operation is performed frequently 
enough, but in others there is a collection of scale and cinders 
which cannot be blown out and even after the passage of this 
pipe, inspection will show a solid mass around and between the 
superheater pipes in the unit. In some cases the collection of cin- 
ders is so bad that the small pipe cannot be forced through and in 
one extreme case, it is mentioned that the turntable had to be 
used to pull a superheater unit out of its tube. It was clearly 
understood by everyone, however, that no matter how difficult it 
may be, it is absolutely necessary that these units be kept clean, 
otherwise the capacity of the boiler will be greatly reduced and 
an engine failure invited. Blowing them out with air or steam 
pressure, as recommended, supplemented by careful inspection 
and the use of bars or hooks to dislodge the clinkers will do it 
successfully and no traveling engineer or roundhouse foreman 
should allow a locomotive to leave the terminal until he is sure 
that this has been done. 

Lubrication of the cylinders and valves did not seem to be 
causing as much trouble as it did on the first introduction of the 
superheater. A good grade of valve oil will properly lubricate 
these parts if it is used effectively but positive assurance must be 
had that the lubricant is being distributed uniformly and con- 
stantly. Oil pipes direct to the cylinders do not seem to be 
necessary in all cases, although their presence and use is ad- 
vised when the locomotive is drifting for any considerable dis- 
tance. Flaked graphite fed to the valves and cylinders in small 
quantities has been successful on both superheater and saturated 
locomotives but the experience of several of the members indi- 
cated that care must be taken not to overdo the matter and 
feed too much graphite, as in that case the packing rings would 
stick solid and difficulty with blows would be incurred. 

* * * * * * 

That the efficiency with which the operating department per- 
forms its duties has a very direct and marked effect on the coal 
consumption of locomotives is well known to all mechanical 
men, but it is doubtful if the same features are thoroughly ap- 
preciated by the minor officials in that department. The report 
of the committee on this subject at the Traveling Engineers’ 
convention listed the more important of these activities where 
the results of the work of the operating department had an 
effect on the coal pile. Coal wasted by locomotives standing at 
terminals waiting for trains was believed to be one of the great- 
est sources of waste. Several experiments were mentioned by 
the members where the locomotives were run over two divisions 
continuously, only stopping at the intermediate terminals long 
enough to renew the supply of coal and water and to clean the 
ash pan. There is no doubt but this practice will result in a very 
distinct saving of fuel and it is being used on quite an extensive 
scale already by some of the more progressive roads. Coal 
wasted by overloading the locomotive and thus requiring a very 
long time on the road is another feature under the control of the 
operating department in which there can be considerable im- 
provement on some roads. Many other conditions were men- 
tioned in the report and by the members discussing it, but so 
far as appeared there had been very little conscientious effort to 
educate the minor operating officials in their responsibilties and 
opportunities in connection with the fuel account. Advice was 
extended to the members that whenever an opportunity for the 
operating department to save fuel comes under their observation, 
they should take the matter up with the proper official and present 


actual figures to show the advantage of a different policy. 
* * * * * * 


Splendid results are following the efforts being made to reduce 
black smoke, particularly within city limits. In the opinion of 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


465 


most of the members light and level firing, sufficient air openings 
in the ash pan and the use of the brick arch, especially when 
these are assisted by steam jets through the side water leg and 
in the back head, will make possible practically smokeless firing. 
The greatest offenders in the smoke nuisance have always been 
the switch engines which, due to the intermittent operation and 
frequent use of full stroke have made it very difficult to main- 
tain a smokeless condition in the firebox. The application of the 
brick arch and superheater, however, appears to have changed 
all of this and it is now possible to have a most successful switch- 
ing locomotive which can operate at full power and practically 
without smoke. It is, of course, not to be inferred that the 
superheater has any effect on the smoke per se, but the fact that 
it saves about 50 per cent. of the fuel, permits much lighter 
fires to be carried and allows the fireman to exercise more care 
in its distribution. Avoiding smoke at roundhouses is, of course, 
a much more difficult proposition, but the majority of the mem- 
bers seem to believe that even here, with proper facilities and 
proper care it could be very greatly reduced. The Lake Shore 
& Michigan Southern seems to be having some success with the 
use of smoke washers at roundhouses. In these cases the smoke 
is all discharged into a duct around the house in which a suc- 
tion fan makes circulation and discharges the smoke in vats of 
water which remove all of its objectionable properties. The re- 
duction of black smoke in the neighborhood of cities is a very 
important matter and the sentiment expressed at this meeting 
was most encouraging and if the actual achievement meets the 
expectations, the greatest cause of public demands for expensive 
electrification in cities will be eliminated. 
* x * * * * 


Mr. Parish in his paper on the brick arch stated quite truly 
that the value of the arch tube as a means of better water cir- 
culation has not received the attention it deserves. He states 
that four 3-in. arch tubes, when the boiler is working up to its 
capacity, will circulate fully 30,000 gals. of water an hour when 
the discharge end of the tube is designed to discharge at the 
surface of the water. This is practically nine times the total 
amount of water in the boiler of a large consolidation locomo- 
tive and in view of the fact that these tubes are at the hottest 
point of the firebox and have the greatest temperature differ- 
ence between the inside and outside of the tube, and are thus 
capable of transmitting the larger proportion of heat, their value 
as heating surface is much greater than any other part of the 
boiler. In this connection Mr. Gaines mentioned in his dis- 
cussion that he had found the thin arch tubes much better than 
the thicker ones and is now using tubes .15 in. in thickness. In 
connection with this rapid circulation feature Mr. Parish gives 
warning about using a tube smaller than 3 in., stating that as the 
diameter of the tube bears a direct relation to the amount of 
water circulated, if the tube is reduced to any considerable extent 
it is probable that there will be no circulation except that re- 
quired to replace the water evaporated in steam in the tube. Or, 
in other words, the tube would flash the water into steam of high 
temperature and practically no water would be carried out with 
the steam. 


NEW BOOKS 


By William Macomber, Professor of 
Patent Law, Cornell University Law School. Illustrated. Bound in 
flexible ledther. 270 pages, 4% in. x 6% in. Published by Little, 
Brown & Co., 34 Beacon street, Boston. Price, $2.50. 

This book is a distinct departure from the orthodox order of 

works on patent law and is, as its title indicates, a handbook 

in which there are presented the theories which underlie suc- 
cessful invention and tend to guide the inventor along success- 
ful lines, both as to law and theory of patents. The infor- 
mation given will tend to enable the inventor to avoid lines of 
thought which have resulted in past failure, and will inform him 
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on the steps necessary to secure for himself the full benefit of 
a successful invention. The section on what is patentable is 
exceptionally detailed and complete. Special attention has been 
given to indexing and paragraphing with a view of making the 
contents accessible with the utmost directness. 


Holmes Hinkley, an Industrial Pioneer. Edited by Walter S. Hinchman. 
Bound in cloth. 42 pages. 514 in. x 8 in. Illustrated. Published by 
the Riverside Press, Cambridge, Mass. Price $1.00. 

Holmes Hinkley built the first locomotive from original design 
in New England. This locomotive was called the Cumberland, 
and was built for the Portland, Saco & Portsmouth Railway, in 
the year 1840. About a year before he died in 1866, Mr. Hink- 
ley wrote a brief autobiography which has been made the basis 
of this book. Letters from those who either knew him or his 
work and various data of interest have also been included, to- 
gether with several illustrations of his early locomotives. The 
edition has been strictly limited, and but few copies are for 
sale. 


Laying Out for Boilermakers, Second edition. Bound in cloth, 302 pages, 
10 in. x 13 in. 600 illustrations. Published by the Aldrich Publishing 
Company, 17 Battery Place, New York, Price $5.00. 

The first edition of this work, which was published about three 

years ago, clearly indicated the demand for a thoroughly prac- 

tical instruction book on the laying out of work of all kinds. The 
second edition, now being published, contains over twice as much 
reading matter as did the first, and all parts have been revised 
and enlarged. The book is thoroughly practical in every par- 
ticular and is fully illustrated. It explains how to lay out vari- 
ous different types of boilers and all of their parts. Proper pro- 
cedure in making repairs, particularly to locomotive boilers is 
fully covered and chapters are given on the construction of steel 
stacks and on various miscellaneous problems, such as laying 
out Y-breeching, elbows and various other unusual and odd 
forms. A new chapter in this edition is one given under the 
title of Miscellaneous Calculations, which shows how to deter- 
mine the efficiency of riveted joints, the area of circular seg- 
ments, how to estimate the cost of different types of boilers, etc. 

The last chapter is devoted to tools for boilermakers and how 

to use them. Both machine and hand tools are described and il- 

lustrated in this chapter. This book will be found useful by all 

boilermakers and would be of particular value to a boilermaker 
apprentice. 


M. Fleming and R. W. Bailey. 
Sin, x 7'3 in. Published by John long, 


Price 75c. 


Engineering as a Profession, By AM. P. 
Bound in cloth. 278 pages. 
Ltd., Norris Street, Haymarket, London. 

The authors of this work have had considerable experience 
supervising the technical and practical training of young engi- 
neers, and the opinion has been forced on them that the large 
number of failures in this field are due to a lack of knowledge 
as to what constitutes a suitable course of training and ignorance 
of the conditions governing engineering employment. To sup- 
ply this deficiency they have written this book, which aims at 
giving a broad general outline of the ficld of engineering activities 
for the benetit of those who have only a popular conception of 
engineering matters and a comparison is drawn between engi- 
neering and other well recognized professions. The book is 
written entirely from an English standpoint and the methods for 
obtaining training in that country are fully discussed. Full in- 
formation is given in regard to various scholarships and other 
facilities for obtaining engineering education and training at the 
minimum of expense. A brief outline is given of the apprentice- 
ship courses in the various prominent works in Great Britain, 
and considerable information is included for the benefit of young 
engineers going to England from other countries for education 
and training. This book is an excellent commentary on English 
engineering education, facilitics and practices. 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


VoL. 87, No. 9. 


COMMUNICATIONS 


TRUCK WHEEL TIRE TURNING TEST 


ae Cuicaco, IlL, July 23, 1913. 
To the Editor: 


The accompanying table gives the result of a truck wheel 
tire turning test performed at the Chicago shops of the Chicago 
& North Western, June 26, 1913. Tre wak sterted at 
7 a. m., and performed by a regular iathe eperitor and his 
regular helper. No extra help of any kind was used. and all 
the wheels turned were so worn that their removal from serv- 
ice was required. Twenty-four pairs of wheels were turned in 
6 hrs. 22 min., with an average time from floor to floor of one 
pair of wheels in 15 min. 55 sec. The fastest time from floor 
to floor was 12 min. 40 sec. A 42-in. Niles-Bement-Pond lathe 
operated by a 55 h. p. d. c. General Electric motor was used. 
The total weight of chips was 13.92 lbs. ` 
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E. H. Morey, 
Demonstrator. 
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New Locomotive Encine.—We were much gratified a day or 
two since by a visit to the machine shop of William B. James, 
No. 40 Eldridge street, where we saw in operation on a short 
temporary railway in his yard, a locomotive engine constructed 
upon an entirely different plan from any that we have betore 
No part of the engine except the boiler and smoke pipe 
and it 1s so con- 


seen. 
is over 39 in. above the surface of the rails 
structed that no fire falls from the furnace nor 1s a spark even 
seen to rise from the smoke pipe. The cylinders are on the out- 
side and below the top of the wheels. It is to carry its own 
fuel and water, and the fire is driven by a bellows worked by 
the machinery. and therefore is always in proportion to the ve- 
locity. It is estimated to weigh, with the supply of water and 
fuel on board, 3% tons, and to run from thirty to forty miles 
an hour. Its power 1s equal to 16 horses. To give some idea 
of the ease with which it is controlled when under way, we saw 
it run a distance of about 50 ft. forward and backwards eight 
times in 63 seconds, including stops. Mr. James placed it upon 
wheels without flanges a few days since and ran it over the pave- 
ments on Third avenue to Yorkville, about five miles, took 
breakfast and then returned to the city. The performance, he 
said, was altogether satisfactory. He has it in contemplation 
to take it to Baltimore in a few days to give it a fair trial. It 
will be found, we predict. an ingenious and valuable addition to 
those already in successful operation on their railroads. We wish 
Mr. James success, for his plan is called the American —From 
the American Railroad Journal, October 20, 1832. 


‘TRAVELING ENGINEERS’ CONVENTION 


Large Attendance and Active Discussion Made the 
Twenty-First Annual Convention Very Successful. 


The twenty-first annual convention of the Traveling Engi- 
neers’ Association was opened at the Hotel Sherman in Chicago, 
on August 12, by President W. H. Corbett, master mechanic, 
Michigan Central, Michigan City, Ind. After the opening 
prayer by Rev. Samuel Fallows, D.D., the convention was wel- 
comed to the city by the assistant city attorney. 

W. A. Garrett, vice-president, Chicago Great Western, deliv- 
ered the opening address. Mr. Garrett complimented the mem- 
bers on the success that has followed their efforts in training the 
engine crews and pointed out the great value of team work 
among the employees of a railroad, All are working toward a 
common end and the co-ordination of their efforts cannot help 
but improve the results. Increasing government regulation of 
railroads makes necessary even greater and more conscientious 
efforts on the part of all employees if the properties are to be 
in any sense successful. 

Attention was drawn to the very large number of people 
killed or injured by the railroads, it being pointed out that on 
an average there are 14 people killed each day. A very large 
part of these are trespassers, and it becomes the duty of railway 
employees of all classes to prevent trespassing as far as they are 
able. Efforts in this direction will probably reduce the total 
number killed more than any other way. Statistics compiled 
by the Interstate Commerce Commission as to the causes of the 
principal train accidents which occurred for the past 10 years 
were quoted by Mr. Garrett. Out of a total of 535, excessive 
speed was responsible for 137 accidents, 95 are charged to care- 
lessness, while 69 were due to misread orders. Other causes of 
accidents quoted were: 66 due to running past signals; 63 to 
disobedience of rules; 49 to forgetfulness; 40 to someone falling 
asleep, and 16 to failures to follow the schedule. It was pointed 
out that the traveling engineer has it within his power to greatly 
reduce a number of these accidents, and in fact it has devolved 
very largely on him to do so. 

Mr. Garrett stated that the obligations of the employer toward 
the employee do not end with the pay envelope. The success 
-of the employer depends on the well-being and high standing 
-of his employees. And again, the success of the employee de- 
pends on the success of the employer and the success of a rail- 
road depends on the prosperity of all. 


ADDRESS OF THE PRESIDENT. 


President Corbett confined his remarks very largely to point- 
ing out the possibilities of the Traveling Engineer and the neces- 
sity for him being thoroughly conversant with all the new de- 
vices that are placed on a locomotive. It is only through the 
traveling engineer that the engine crew can be properly in- 
‘structed and trained, and to a large extent it devolves on him 
to see that the proper returns are obtained from the invest- 
ment in improved designs and economy devices that are placed 
on locomotives. It is vitally necessary at the present time to 
obtain full results from every device that will lead toward 
economy of locomotive operation and the railroad companies look 
to the road foreman of engines for this accomplishment. 


OPERATING SUPERHEATER LOCOMOTIVES 


Following is an abstract of a committee report entitled, “Uni- 
form Instructions to Enginemen on Handling of Superheater 
Locomotives.” 

Superheaters of various design, capable of developing a 
moderate degree of superheat, have been experimented with, but 
the results obtained have not been of sufficient value to warrant 
their adoption, and they have gradually given way to the tire- 
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tube type, which has been adopted as the most efhcient and 
economical means of superheating. It is therefore proposed to 
consider only this type. 

The principal advantages derived from the use of superheated 
steam are: The increased volume of steam delivered per unit 
of water evaporated, the prevention of cylinder condensation, 
and a much smarter engine. When we consider the fact that the 
heat losses in the cylinders of a saturated steam locomotive aver- 
age 39 per cent., due to cylinder condensation, which is elimi- 
nated with highly superheated steam, and in addition there is an 
increase in volume, it is an easy matter to see why the super- 
heater locomotive produces such remarkable results in the way 
of efficiency and economy. 

Add to this the fact that the efficiency of the superheater loco- 
motive increases as the load increases, while it is the reverse 
with saturated steam, and we have the reason for its being gen- 
erally adopted. 

In the operations of a superheater locomotive it is necessary, 
as with all other devices, in order to obtain the most efficient 
and economical performance, that the enginemen be familiar 
in a general way with the construction and operation of the 
superheater as well as the nature of superheated steam, and 
while the operation does not require any radical departure from 
what has been the recommended practice for saturated steam 
locomotives, there are some operating features which, if fol- 
lowed closely, will produce the desired results, while on the 
other hand, if they are not followed, the results are unsatisfac- 
tory and the full efficiency and economy of the superheater loco- 
motive will not be obtained. 


DRAFTING AND FIRING. 


One of the most important features to be considered is firing. 
Inasmuch as the efficiency of the locomotive increases as the 
degree of superheat increases, it can readily be seen that the 
flame temperature in the fire-box is a very important factor and 
it is quite necessary that the draft appliances be so constructed 
as to produce an even, steady pull over the entire grate, and a 
draft condition that will make the locomotive a free steamer. 
In order to obtain this, it is generally necessary to use a some- 
what smaller nozzle, draft-pipe and stack arrangement. 

On account of the smaller volume of exhaust steam and its 
higher velocity, a moderate reduction in the size of the exhaust 
nozzle does not produce the same bad effect as with saturated 
steam. and its reduction to produce the desired draft conditions 
may be reached before there is any noticeable effect in the way 
of back pressure. However, the necessity for these changes de- 
pends much on the quality of fuel used and the operating con- 
ditions. 

Firing should be light and regular and a high flame tempera- 
ture maintained. 

Keep a light fire, a bright fire and a level fire, and if you do 
this you will have a hot fire and this is necessary to obtain best 
results. Close the fire-door after each shovelful. 

janked fires and applying fuel in large quantities must be 
avoided, as this practice produces a low flame temperature, 
which materially reduces the degree of superheat and affects 
the economy and efhciency of the locomotive. 

The kind of coal to be used has to be considered. For illus- 
tration: A superheater locomotive will give less trouble and will 
be more efficient using Colorado or New Mexico coal than it will 
with Iowa or Arkansas coal; this is on account of the former 
coals being almost free from clinker and slag forming proper- 
ties, while the latter is very bad to clinker the grates and honey- 
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comb the tubes, superheater units and flues. This is especially 
true during wet and snowy times when the percentage of mois- 
ture is high in the coal, all of which has to be evaporated before 
the coal will burn, and while this evaporation is taking place, 
instead of having a white burning fire, we have a red, smoky 
looking fire that has a temperature just up to the melting or 
fusing point, and the impurities which are present more or less 
in nearly all coal, melt and run and form clinkers in the fire and 
on the flue-sheet, in tubes and flues. This occurs worse with old 
flues than with new ones. j 

The way the engineer starts his train has much to do with 
this also. If in starting he gives his engine too much throttle, 
the first move causes the engine to slip, which helps to form 
clinkers and honeycomb on the flue-sheet and superheater units. 

When making a terminal start, the condition of the steam 
being used is exactly the same as ordinary wet or saturated 
steam, and this condition continues until the superheater elements 
get heated, the steam gradually getting hotter and hotter and 
dryer and dryer. Enginemen should be interested in having 
flues kept clean. 

Any stoppage of the flues reduces the boiler heating surface 
and in case of the superheater flues also reduces the degree of 
superheat, as the steam passing through the unit contained in 
the plugged flue is not superheated and when it is delivered in 
the superheat portion of the header its effect is to reduce the 
temperature. 

The enginemen should report promptly any indications of 
trouble in the front end, or other trouble that will in any way 
affect the free steaming of the locomotive. 

Experience has shown that a very bad condition can exist in 
the front end of the superheater locomotive, and still the per- 
formance be reasonably satisfactory. Many cases have occurred 
where these conditions have become bad enough to cause a 
failure ordinarily before it was known that there was anything 
wrong. 

Enginemen should always bear in mind that if a superheater 
locomotive does not steam freely there is something wrong 
which should be corrected at once. 

Enginemen should report promptly any failure of the super- 
heater damper to work properly, and in case it fails to operate 
on the road the damper weight may be tied up to hold the 
damper in open position until the trip is completed, and to avoid 
a failure. 

If for any reason the damper on a road locomotive does not 
close when the throttle is closed, the engineer can always pro- 
tect the superheater units from overheating by slightly cracking 
the throttle when in his judgment it is necessary. 


BOILER FEEDING. 


Enginemen should feed the water regularly and carry it at a 
uniform level, making sure that it is not high enough to carry 
over into the superheater. 

Any water carried over into the superheater will be evaporated 
by the heat passing through the large flues and in this case the 
superheater is being used as an auxiliary boiler with little or no 
superheat obtained. This is one of the most common and ex- 
pensive mistakes made in operating this class of power. 

Enginemen should bear in mind that the water consumption 
should be about one-third less than with a saturated steam loco- 
motive in doing the same work and should regulate the boiler 
feed accordingly. 

Enginemen should avoid the practice of filling the boiler too 
full before starting or when drifting. Otherwise the locomotive 
will be slow getting under way, due to the superheat coming up 
slowly, and usually the engincer runs two or three miles before 
it is necessary to apply the boiler feed and much steam is wasted 
at the safety valves. 

Enginemen should always note the height of water in the 
boiler when taking charge of a superheater locomotive and 
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should not attempt to move it until the air pressure is pumped 
up and the brake in operation. 

The common practice of filling boilers too full of water in 
engine houses and yards makes the above instructions necessary, 
because when the boiler is too full and the throttle is opened, 
the large volume of water passing into the superheater makes it 
difficult to handle the locomotive, particularly if the engineer is 
not aware of the conditions. This, however, is a very bad prac- 
tice and should be stopped. 

Cylinder cocks should be open before starting and remain open 
until dry steam appears, except when making station stops, when 
there is not liable to be any condensation in the cylinders. 

Enginemen should run with a wide open throttle when the 
working conditions will permit and with as short a cut-off as is 
consistent with the proper handling of the train. 

It is not expected that an engineer will attempt to run with a 
wide open throttle with a very light train and he should not 
handle a heavy train with a light throttle and an unnecessarily 
long cut-off. 

Enginemen should bear in mind that the application of the 
superheater has practically increased the boiler capacity and as 
the efficiency of the locomotive increases in proportion to the 
increased pull on the draw-bar, they can work the engine much 
harder than is possible with saturated steam, when occasion 
requires it. 


LUBRICATION. 


Owing to the fact that there is no moisture in superheated 
steam to assist in lubricating, it is generally necessary to use a 
little more oil than with saturated steam. 

Enginemen must know that the oil feed to valves and cylinders 
is constant and where the cylinders are equipped with an inde- 
pendent feed about 75 per cent. of the oil should be fed to the 
valves and 25 per cent. to the cylinders. When the cylinders 
are not equipped with independent feeds and all of the oil is 
delivered in the steam way or steam chest, no reduction should 
be made in the total amount of the oil used. 

Owing to the high temperature of the valve and cylinder walls 
when shutting off, and particularly at high speeds, it is con- 
sidered necessary to admit a small amount of steam when drift- 
ing. in order to prevent the oil from carbonizing and also to 
prevent drawing in hot gases from the smoke-box. 

In many cases special means of admitting steam to the valves 
and cylinders is provided, but in the absence of this it is recom- 
mended to slightly crack the throttle when drifting until such a 
time as the valve and cylinder walls cool down. 

If you keep enough steam in the cylinders when drifting to 
keep the air and smoke-box gases out, you will have verv little 
trouble about lubricating with any of the best valve oils fur- 
nished. In other words, if you keep the steam pressure in your 
cylinders above atmospheric pressure, air won't get into the 
cylinders. It won’t run in against a higher pressure any more 
than water will run up a hill, and the oil won’t burn without air, 
It is just as necessary to have air to have a fire as it is to have 
fuel. In fact, it is the air that burns. It takes air, fuel and 
temperature for a fire. Steam, fuel and temperature will not 
burn. Steam in many cases is used to extinguish mine fires. 
The ability of the oil to adhere to the surfaces to be lubricated 
is very important. 

It has been learned from experience that a great many of the 
troubles formerly attributed to insufficient or defective lubrica- 
tion have been eliminated by the proper delivery of the oil, and 
the use of metal in valve chambers and cylinders most suitable 
to high temperature, and more care in fitting up the parts coming 
in contact with the superheated steam. 

Enginemen should be prompt in locating and reporting blows; 
and any report of this nature should receive prompt attention. 

Keep your ear on the alert for blows in valves and cylinders; 
the steam you are using now travels faster than it used to and 
carries away a great deal of your lubrication when blows occur. 


SEPTEMBER, 1913. 


DONT'S. 


Don’t expect too much out of the superheater; it is not in- 
tended to overcome blows or supply steam leaks or square valves, 
and it is like some children—won't keep itself clean. 

Don't forget when switching that there is more steam between 
the throttle and cylinders with the superheater than with the 
saturated steam engine—the superheater holds some. 

Don't carry water too high just because you don't hear any in 
the smoke stack. You might be using your superheater to boil 
water instead of heating steam. 

Don't think because your engine steams that you are getting 
the full value of the superheat; your engine may not be calling 
for the capacity of your boiler. 

Don't close your throttle entirely on road engines until you 
are going quite slow; your cylinder lubrication will be much 
better. 

Don't shake the grates violently when the engine is working 
hard; it causes the tubes and superheater units to choke up 
more frequently. 

Don't fire your coal too wet; it won't clinker so badly if rea- 
sonably dry. The more you rake the fire the more the flues will 
stop up. There are only two reasons why a fire should be raked: 
one, because too much coal is used, and the other because it is 
not put in the right place. 

While there is a great difference in coal, there is not as much 
difference as in what you are able to get out of it. They tell us 
of the high number of heat units or B. T. U.'s in certain coal; 
what does that amount to, to us, if we are not able to catch 
them, harness them up and use them to our advantage? 

Keep after the terminal forces to clean the superheater units. 
Watch this a little when you have an opportunity. You are 
liable to find them using anything from a short flue auger to a 
114-in. pipe. They should use about a %-in. pipe, long enough 
to go through the flues, and this should be used with a high 
air pressure, along with suitable hooks and scrapers to fully 
clean the superheater units. If it is not done in this way, they 
will not be clean, and the money invested in the superheater is 
worse than wasted, because you will then have a saturated steam 
engine with a low-pressure boiler with decreased heating sur- 
face, impaired water circulation drafted too strong through 
lower flues, causing holes to come through the fire near the 
flue-sheet, which has a tendency to make them leak. If this is 
allowed you have a low pressure saturated steam engine with 
big cylinders, and generally nothing to put in them. 

Committee: J. W. Hardy, chairman; Sheridan Bisbee, W. A. 
Buckbee, B. J. Feeny and J. W. Heath. 


DISCUSSION. 


The use of a full or partially open throttle on superheater 
locomotives was the subject of an extended discussion. Strong 
advocates of both methods were heard and concrete examples 
were related where each method had proved to be the better. In 
one case a test was reported where the temperature of the super- 
heater was recorded and it was shown that when operating with 
a full throttle, as the speed increased and the cut-off was short- 
ened, the temperature in the superheater continued to decrease, 
but when the cut-off was lengthened and the throttle partially 
closed the temperature again reached 680 deg. Some members 
advocated the use of a light throttle in freight service in con- 
nection with a long cut-off, but the use of a full throttle and 
very short cut-off in passenger service with superheater engines. 
It finally appeared that the proper method of operation is the 
use of a full throttle up to the point where the cut-off is 25 per 
cent. If it is necessary to use a shorter cut-off than this it is ad- 
visable to close down on the throttle in preference to shortening 
the cut-off. 

One member claimed that as high as 60 per cent. of the super- 
heater locomotives he had seen in operation carried the water 
too high and made a steam generator of the superheater. Some 
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of the other members who had had much experience with super- 
heater locomotives had not found the proportion as large as 
this, although in a number of instances they reported trouble 
in getting some of the crews to carry the water low enough. 
In cases where pyrometers are applied, the difficulty with high 
water is not encountered, as the presence of water in the super- 
heater is indicated by a sudden reduction in the temperature of 
the superheater. 

It is claimed that when converting a saturated to a super- 
heated engine the best results are obtained by reducing the 
nozzle from 10 to 15 per cent. and using a smaller stack. The 
reason for this is that the total weight of steam discharged 
through the nozzle is considerably less than that for saturated 
steam, and a small nozzle will give the desired draft to better 
advantage. This reduction in the size of the nozzle, however, 
does not increase the back pressure. 

Considerable discussion arose’ on the subject of cleaning the 
superheater. The paper recommended the use of a % in. pipe, 
but one member strongly objected to this size, claiming that it 
was not possible to bend a pipe of this size of the necessary 
length so as to get it to properly enter a long superheater tube. 
He recommended the use of '4 in. pipe. Other members, how- 
ever, seemed to have found no difficulty in using the 3 in. 
diameter. It was generally agreed that thorough cleaning of the 
superheater units and tubes was not only necessary, but almost 
vital for the success of the appliance. It was also agreed that 
it was only with the greatest care that a thoroughly clean sur- 
face could be maintained. One member explained the construc- 
tion of an electric lamp with a reflector so that the light could 
be thrown in the tube and disclose any cinders or clinkers that 
might still remain around the unit. He has found it necessary 
in some cases to use a long bar with a hook on the end, in 
order to dislodge the clinkers around the unit supports. Cases 
of where the turn table had been used to remove a unit from a 
tube were mentioned. This was due to the collection of cinders 
and clinkers around the unit and its supports, cementing them in 
place. In connection with the difficulties caused by the for- 
mation of honeycomb it was explained that coal, if less than 
2 per cent. sulphur, will not clinker or honeycomb, and also that 
it is only at the high temperatures that honeycomb forms. It 
was also suggested that leaks might be responsible for the start- 
ing of honeycomb, but the general evidence was that a very high 
temperature with certain qualities of coal was the principal 
reason for it. 

Lubrication of superheater engines appears to have caused 
trouble in some cases. A number of instances were related 
where ordinary Perfection valve oil in comparatively small 
quantities had been successful on superheater engines. It was 
recommended that the use of cylinder oil feed be confined to the 
time when the engine was not working steam, and that as soon 
as the throttle was open the cylinder feed be cut off. 

Graphite lubrication has been very successful at two points 
where it has been tried. Care is necessary, however, not to use 
too much graphite. One member explained a test with a 4,000 
ton train for a distance of 150 miles. The run required 25 
hours. This superheater locomotive was lubricated by feeding 
oil only to the valve and but 3% pints of valve oil were used, 
giving most excellent results in every particular. Superheater 
oil can be successfully used, but in many cases it appeared that 
it is not required, as the Perfection valve oil gives satisfactory 
lubrication. 


THE OPERATING DEPARTMENT AND FUEL ECONOMY 


A committee report on “Credit Due the Operating Depart- 
ment for Power Utilization and Train Movement that Reduces 
the Consumption of Fuel,” was presented, of which the following 
is an abstract: 

For the purposes of this paper it is assumed that the operating 
and mechanical departments are to be considered as distinct 
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units. The operating department consists of officials usually 
known as general superintendent, superintendent of transporta- 
tion, division superintendent, trainmasters, train despatchers, 
yardmasters, etc., or those who have to do with making up and 
despatching trains. The consumption of fuel per ton mile is 
variable and dependent on many conditions, two of which come 
within the province of the operating department. When the 
power is ready for service, fuel burned while it is waiting to be 
utilized might be considered by the strict economist as being 
wasted, as no direct earnings result from its use. Fuel burned 
during the time beyond that in which the train should be deliv- 
ered at destination under average favorable conditions might 
also be considered wasted. The relation. which the operating 
department has to economical consumption of fuel lies in its 
control of the above two items through its connection with 
power utilization and its supervision of train movement. 

The study of fuel economics is scarcely a duty of the oper- 
ating department, but moving trains and handling power in con- 
nection therewith are its chief duties and on the efficiency with 
which it performs these functions a low or high fuel consumption 
largely depends. Its opportunities for aiding in keeping down 
fuel consumption through betterments of many underlying con- 
ditions, well within its charge, that have an indirect bearing on 
promptness with which power can be utilized and trains made 
up and delivered, are far from limited. Credit is due it for 
betterments that result in actual savings in fuel and for en- 
deavors to take advantage of opportunities tending to further 
savings. The true credit due is proportional, however, to the 
utilization it makes of these opportunities as a whole, consid- 
ering possible savings that could be made if all were taken ad- 
vantage of. While credit is due any department for every 
pound of fuel saved, the credit is grudgingly given if it is known 
that conditions exist, capable of remedy, whereby two pounds 
might be saved, where but one was saved. Paradoxical as it 
may appear. a seemingly low fuel consumption per ton mile 
may actually be a high consumption, and the maximum amount 
that should be used may be less than the minimum amount 
being used through adverse conditions of operation which might 
be reduced to a minimum if proper efforts were made. 

Among the features which the operating department controls 
to a more or less extent, and through study of which it can 
perhaps aid in reducing fuel consumption, we might call atten- 
tion to the following: 


LIMITATION OF POWER KEPT IN ACTUAL SERVICE. 


We assume that practically the maximum number of engines 
required to handle business at its height is assigned each divi- 
sion. Good judgment in shopping engines for repairs and in 
storing them during dull periods is an important item in fuel 
economy. We do not believe in limiting the number of engines 
kept in service to a point that might delay freight through lack 
of power to move it, but while any train or number of trains 
may be moved with a low rate of fuel consumption when only 
fuel used in actually moving is considered, yet all fuel con- 
sumed by the engines of a division must ultimately be charged 
against the total train movement of such division, and engines 
needlessly lying ready for service and consuming fuel in idle- 
ness increase the fuel consumption per ton mile above the 
figure used in actually handling tonnage. If an engine, which 
when promptly utilized can cover the division with four tons 
of coal, burns a ton while waiting to be utilized, five tons must 
be charged against train movement and fuel consumption per 
ton mile is increased accordingly. The same is true of power 
held out on road beyond what would be a reasonable time 
under favorable conditions, when such delay is due to indifferent 
operative conditions. It is realized that delays are not always 
chargeable to the operating department, but closer final charges 
for fuel consumed are to the number of pounds per ton mile 
used in actually handling train, the greater will be the credit 
due that department. 
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In storing engines, we believe in keeping those in ser > 
whose mileage comes nearest entitling them to shopping i 
poorer engines are stored, the good ones are being wom: 
during the duli season and when the rush season comes :h- 
department is handicapped by having the majority of its pas 
in poor condition. With poor power in use during dull per: -- 
the tendency of such power to break down is not as likely + 
cause delay to following trains, with accompanying waste +: 
fuel, as in the busy season when trains run closer together. 

Credit should be given to the operating department by the: 
economist when it exerts its influence to have maximum am x 
of power repairs made in dull seasons. Judgment in asso- 
ment of different classes of power to sections best suited to ci. 
class, or assignment of such variety of power to various sect: 1. 
as the peculiar requirements of such sections demand, is imp- 
tant to fuel economy. While each division operating departm:-: 
may not always obtain the power best suited to its needs, j: 
cious assignment of such power as is at its command to mz: 
best suited to each class, aids in keeping down fuel consumpt 
and brings corresponding credit. 


TURNING OF POWER. 


Whether in direct charge of turning or not, it is entitled © 
credit for aid in procurement of betterments that make quit 
turning possible with accompanying economy in fuel. This c- 
for good arrangement of trackage to and from yards to tur- 
table, ash-pit, coal-chutes and water tank, and a sufficient 27: 
efficient turn-table, ash-pit, coal-chute and water crane arranz: 
ment whereby, particularly at busy terminals, a more or iw 
continuous “blocking up” condition is avoided. 


YARDS—TERMINAL, INTERMEDIATE AND HUMP. 


Yard conditions, terminal and en route, are perhaps the m“ 
prolific source of train delays that result in increased fuel c- 
sumption. Terminal yards should be large enough to perm 
prompt entrance of incoming trains and provide for quick mès 
ment of the power to the engine terminals. Yards at in: 
mediate points should provide for speedy switching where ne 
essary to pick up or throw out cars and for prompt obtainan: 
of water and fuel when necessary. At large terminals. separa! 
yards for making up trains going in opposite directions, cla 
fication tracks in connection with making up, provision i 
proper storage tracks, cripple tracks of easy access into wh 
bad order cars may be thrown for repairs, which are to z 
used exclusively for this purpose, and making up tracks. lor: 
enough to hold the maximum length of trains hauled, there”: 
avoiding switching incidental to making up on two tracks, á- 
tend to promptness of train movement and minimizing of 13% 
consumption. Hump yards are an efficient means of reducti 
fuel charges in switching service by reducing switching powe 
Credit is due the operating department for being instrument: 
in having these installed. Experience is teaching, however, th 
unless closely watched they not only run up car departmer: 
costs, but are not as conducive to fuel economy as they mis" 
be, due to failure of the yardmasters at some points to see ths: 
the cars are not prevented by riders from striking with sufficiet 
force to damage them. This frequently results in delays ¢ 
to making repairs or throwing out badly damaged cars and ` 
believed to be a material cause of break-in-twos en route. ds 
to damage done to the drawbar rigging by permitting 50 
serious impacts, with increased fuel consumption due to such 
delays. While giving credit for betterments promoting prone 
train movement and fuel economy, none of the saving gam“ 
should be lost by unnecessary carelessness. 


LOADING OF THE POWER. 


Proper loading of the power as to capacity is important * 
prompt train movement and fuel consumption. We believe the 
power should be loaded to not more than 90 per cent. of Je 
maximum capacity under the best conditions and this vat 
according to weather conditions. Fuel is sacrificed by under 
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loading as well as overloading. Where a grade on the division 
is not sufficient to justify pusher service, if trains were loaded 
so to make certain they would not stall on such grade they 
would be underloaded over the rest of the division, causing 
considerable loss in ton miles and increased fuel consumption 
per ton mile. Local conditions should be carefully studied to 
determine the most economical load for the territory. Makeup of 
trains as regards heavy and light cars is important, as the 
further from the engine the heavy cars are, more flange friction 
is increased on curves and the harder the train will pull. Ef- 
forts should be made to place heavy cars at head end of train. 
Judgment, however, should be used in order not to bring about 
bad braking conditions. 


TRAIN INSPECTION. 


While train inspection is not usually directly in control of the 
operating department, it bears such intimate relation to train 
movement that this department is vitally interested in it. Prompt 
inspection of trains, providing adequate facilities for such in- 
spections, for making light repairs, for throwing out bad order 
cars, for inspection and testing of air brakes before the road 
engine is attached, or arrangements for quick test after it is 
attached, are of direct benefit to it, and incidentally to fuel 
economy. 

BLOCK SIGNALS. 


Where block signals are in use, their location so they can be 
seen a reasonable distance away from the approaching train 
is important. So, also, is proper maintenance of lights thereon, 
their size and the focus of the lens. Being required to reduce 
speed on account of not being able to see the Signal until almost 
at it is not an uncommon cause of slow movement and, there- 
fore, not conducive to fuel economy. In congested districts, 
where stops are likely to be frequent, the location of signals 
with a view to good starting ground, is of importance. Auto- 
matic block signals are decided improvemepts over mechanical 
or hand-thrown signals, on account of being closer together, 
enabling an inferior train to occupy the main track closer to 
the time of a superior train and to start out closer behind a 
superior train, thus bringing about more prompt train movement 
and less delay in allowing superior trains to pass, resulting in 
fuel saving. 


TRAIN DESPATCHING AND HANDLING OF TRAIN ORDERS EN ROUTE. 


Handling train orders from towers without requiring the train 
to be brought to a standstill is important to prompt movement. 
Handing orders to the crew in passing at low speeds by means 
of hoops and staffs is in successful operation on several roads, 
and credit for the accompanying savings in fuel is due the 
operating departments that adopt it. In automatic block terri- 
tory on ascending grades, heavily loaded trains should be al- 
lowed to proceed under caution instead of coming to full stop. 
In manual block territory on ascending grades, caution cards 
should be handed on by hoops instead of stopping the train. 
The use of telephone boxes at outlying points for the purpose 
of directing crews with reference to train movement is also 
a distinct aid and source of credit to the operating department. 
Utilizing the track against the current of traffic can be fre- 
quently done on double track roads to good advantage. 


PUOLED OR ASSIGNED POWER. 


Whether best to pool the power or assign each engine to a 
regular crew has an influence on fuel consumption. Admitting 
a regular assigned engine is given more attention by the engine 
crew, that it will get out on time more frequently, and with 
a good engine crew may perhaps cost less for maintenance, yet 
with the growing tendency to take the responsibility of doing 
work on the engines from the engine crew and placing it on 
the shop, the advantages of assigned engines are becoming 
fewer. The sixteen-hour law makes it practically impossible 
for an engine crew to follow an engine unless it is held a long 
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time at the terminals, which cannot be thought of when the 
yards are congested. If the engine is not held, the engine crew 
that brought it in may not see it again for a week, which prac- 
tically places the engine in pooled service. If men could, as 
formerly, follow their engine with whatever rest they them- 
selves considered sufficient, the assigned engine would be ideal. 
If the assigned engine is in better condition, it is only because 
the engine crew is continually reporting work and following it 
up. If engineers on pooled engines were educated to take the 
same interest in promptly and intelligently reporting work on 
every engine brought to the terminal and were held to strict 
accountability for reporting all defects, and the shops were 
required to do the work reported, there would be little, if any, 
advantage in assigned engines over pooled engines. While 
every railroad has its portion of indifferent engineers, the pooled 
engine will occasionally, even now, get the care of the interested 
engineer. It is a well-known fact that the same volume of 
business can be handled with less number of pooled engines 
than assigned engines, which should result in a corresponding 
lower total fuel consumption. 


CONCLUSIONS, 


The measure of credit due to the operating department for 
low fuel consumption per ton mile lies in the progressiveness, 
strenuousness and the persevering continuity of its efforts to 
bring about perfect operating conditions and despatching meth- 
ods in its territory. With railroads hampered, as they are today, 
by restrictive laws and rate-making legislatures and commis- 
sions, the recognized successful railroad men are those who can 
increase the company’s net income by limiting the amount of its 
financial outgo, and in so far as the efforts of the operating 
department are successful in bringing about conditions that cut 
down the fuel consumption per ton mile, it need have no fear 
of not receiving the full credit thereof. 

Committee: M. J. Howley, chairman, T. B. Mowen, J. C. 
Petty, J. W. Nutting, G. H. Travis, and P. J. Miller. 


DISCUSSION. 


Many different ways in which fuel could be saved by care on 
the part of the operating department were mentioned in the 
discussion. It was pointed out that many of the lower officers of 
the operating department did not realize this and that if they 
were shown clearly exactly how their actions affected the coal 
pile different results might be obtained. There is no lack of 
interest on their part but a lack of knowledge. 

Forgetfulness in recalling slow orders by the roadmaster or 
bridge department is frequently the cause of much wasted coal. 
Several members seconded the report of the committee where 
it mentioned the importance of the location of water tanks, 
switches and signals in relation to grades. Lights on signals 
and switches which were not large enough or out of focus were 
also mentioned as frequent causes for slow downs which required 
an unnecessary increase in the fuel consumption. 

The very large and entirely unnecessary consumption of fuel 
caused by a locomotive ordered but waiting for its train is 
probably where the operating department has its greatest oppor- 
tunity for fuel saving. Two hours is ample time for the round- 
house to prepare an engine for its train, and any loss of fuel 
due to waiting should be debited to the operating department. 
In the same connection the anxiety of the yardmaster or super- 
intendent to quickly get the train out of the yard as soon as 
the engine is attached to it, is responsible for working the en- 
gine so hard for the first mile or two that the fire is put in a 
very bad condition and a failure further down the line is in- 
vited in addition to the direct loss of fuel at the time. 

While it is generally admitted that the despatcher will make 
every effort to keep the trains moving, it was believed that closer 
care by all other operating and road men to avoid delays would 
decrease the fuel consumption. It was believed by some mem- 
bers that over 30 per cent. of the fuel burned on a trip was 
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required while the engine was standing still. The Interstate 
Commerce Commission reports show that a speed of but 20 
miles per day is made by all freight trains. A faster movement 
of trains would tune up the employees in freight service to 
faster work. The trainmen in passenger service were used as 
an example of this result. As a flagrant example of waste of 
fuel due to the operating department not using an engine as 
quickly as it was ready, a test had recently shown that at one 
terminal 81 per cent. as much fuel was used by the locomotive 
before starting out as was required to cover the whole division. 
In this connection it was pointed out that all of the fuel saving 
devices on the locomotive are only of value when the engine is 
in operation. 

Although it was understood that the character of the freight 
often governs the size of the train, it was believed that greater 
care in arranging the tonnage in order to give a full sized train 
to the locomotive, and at the same time not overloading it, 
would have a distinct effect on the coal pile. Examples of where 
locomotives were run over two or more divisions continuously 
with only cleaning the ashpan and taking coal and water at the 
intermediate terminal, were mentioned. In one case a run of 
286 miles was made by a freight engine with but seven minutes 
delay at the intermediate terminal. 

It was advised that when matters of this kind are being taken 
up with the operating department it is advisable to have all de- 
tails immediately at hand. Generalities will not bring results 
and give the co-operation which really spells success. It is the 
practice on one road to issue each month from the vice-presi- 
dent’s office a sheet giving the fuel consumption per hundred 
ton-miles and per car-mile for each division. This sheet is ar- 
ranged for ready comparison between the divisions and has had 
a very material effect on the operating department in regard 
to reducing coal consumption. 


MR. TOLLERTON’S ADDRESS. 


W. J. Tollerton, general superintendent of motive power, Rock 
Island Lines, in addressing the convention, stated that traveling 
engineers should remember that the necessity for using discipline 
is, ın many cases, an indication of lack of proper instruction. 
Education is the proper means of obtaining the best work from 
an engine crew and the better it is, the less necessity there will 
be for disciplinary action. The educational work should start 
with the fireman when he is first hired and be most thorough 
at the beginning. He recommended that meetings be held with 
firemen and engineers, committees appointed and papers pre- 
pared and discussed. A box in the roundhouse where sugges- 
tions from engineers could be deposited was also mentioned as 
a good practice. 

Vague engineers’ work reports were mentioned as a point for 
possible improvement. Such indefinite reports are needlessly 
expensive. Of the total cost of locomotive operation, fuel con- 
sumes 42 per cent., but repairs require 24 per cent., and more 
explicit and carefully made engineer's reports will reduce the 
latter figure considerably. Careful attention to prevent over- 
loaded tenders, and also to seeing that the water glass shields 
are properly applied and maintained were mentioned as two 
features in which the traveling engineer can assist materially in 
the safety movement. It was pointed out that the cost of per- 
sonal injuries and fire are a complete loss to a railroad com- 


pany. 
ELIMINATION OF BLACK SMOKE FROM 
y LOCOMOTIVES 


BY MARTIN WHELAN. 


We all agree that smoke escaping from a locomotive stack is a 
waste and the greater the volume of smoke the greater the 
loss. The emission of black smoke is a sure indication of im- 
perfect combustion. It is also an infallible sign that there is 
some condition existing in the firebox that is detrimental 10 
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combustion, and the question is: Could that condition have been 
averted? In other words: Can the emission of black smoke 
from the stack of a locomotive burning bituminous coal, be pre- 
vented, and how can it be done? 


It can be done, and locomotives working in all kinds of serv- 
ice, both heavy and light, and frequently dragging trains up a 
long grade at slow speed, and in ten hours’ work can be fired 
so that they will not make No. 2 smoke of the Roberts chart. 


The most effective device for preventing smoke is a number 
of combustion tubes used in conjunction with steam jets. These 
tubes are located in the side sheets or back head of a boiler. 
The number in the side sheets usually varies from four to seven 
on each side. They are 2 in. in diameter and are applied by 
removing the fifth or sixth staybolt above the mud ring and in 
enlarging the hole to fit the 2 in. tube. Where the tubes are 
located in the back head they are usually placed above the tire 
door. The object is to admit air above the fire and to mix it 
with the gases as they escape from the burning coal. The steam 
jets are connected by 1⁄2 in. pipe with 3% in. nipple entering the 
tube. Some roads have the nipple opening just flush with the 
outside sheet, and others go to the other extreme and extend 
it in almost to the inside sheet. The reason for this difference 
is that when placed outside the noise is very annoying and it 
requires constant watching to get the engine crews to use them. 
The noise is greatly reduced when they are extended inside. 
The tubes located in the back head are also effective, but the 
noise 1s objectionable. 

The next requirement is the blower connection with a 1/4 in. 
pipe extending from the fountain to the smokebox. The multiple 
blowers are preferable because they are almost noiseless, but 
objectionable because the small openings soon become filed with 
dirt. The double tip blower is the most serviceable and is gen- 
erally used on that account. The blower pipe should have a 
quick-acting auxiliary valve located so that the fireman can 
reach it easily from either the deck or the seat box. The steam 
jet connection is usually made to the blower pipe, cither above 
or below the auxiliary blower valve (preferably above). so that 
the steam jets can be controlled independent of the blower, as 
there are times when the engine is using steam that it is found 
necessary to use the jet and not use the blower. The valve 


‘ which controls the steam jet should be located close to the 


auxihary blower valve. 

The brick arch is a great help when using steam, but in my 
opinion is of little benefit when the engine is shut off, unless the 
arch is sealed against the flue sheet. When this is done it will 
pocket the smoke and gases and prove a great benefit. There 13 
the objection of cinders and dirt accumulating on top of it, but 
I find that after two weeks’ service between washouts the amount 
of cinders will seldom cover more than two or three rows of 
flues. On freight and passenger engines there is sometimes an 
opening left between the flue sheet and arch, as they are almost 
continually using steam, and if properly handled by the crew, 
will make no smoke. 

Another device that is frequently brought in discussions on 
smoke elimination is the mechanical stoker. Although I doubt 
that the question of smoke elimination was primarily considered 
by the designers of any of the locomotive stokers, still I believe 
it should be considered, as smoke from locomotives has been de- 
clared by a law a nuisance in many places. and while the ab- 
sence of smoke does not always indicate proper combustion the 
presence of it does indicate improper conditions. I have seen 
several of these stokers tested, but with one exception they made 
a great deal of smoke. The only one that I know anything of 
that is smokeless is an underfeed stoker used on the Pennsyl- 
vania Railway and known as the Crawford stoker. I have seen 
this stoker in all kinds of service and know it is a success aS a 
smoke eliminator. 

Co-operation on the part of the engine crew is of the greatest 
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importance. Without it mechanical devices are a failure. The 
most effective preventer of black smoke is the man behind the 
scoop. A fireman who has a fair knowledge of the principlés 
of combustion and makes use of that knowledge will make a bet- 
ter showing on smoke elimination than a disinterested one with 
all the known devices or 'even the best grades of coal. Experts 
may spend time and money figuring on the best methods, etc., 
but all devices are more or less dependent on the human element. 
None are foolproof, and we are brought down to the conclusion 
that the men on the locomotives are the principal factors and 
therefore it becomes necessary to work along the lines of first 
getting them interested and then educating them. Why are fire- 
men not interested and what can be done to overcome this lack 
of interest, is the great problem of today, and until it is solved, 
smoke elimination is a difficult proposition. We all recognize 
that the firemen of today have not the advantages of the regular 
engine or the regular engineer. That has been taken from them. 
Arrangements have been made to take care of the pooled en- 
gines, but we have failed to arrange for the changed conditions 
that the pooled engines have forced on the firemen. All pro- 
gressive railroads maintain apprentice schools for the purpose 
of educating the mechanics, but how many pay any attention 
to the education of the firemen? The mechanical apprentice, 
after serving four years, still continues under the eyes of a 
foreman, whereas the fireman after three years spent feeding 
coal into a firebox is considered competent to assume the re- 
sponsibility of managing a locomotive on a busy railroad. The 
apprentice just out of his time may leave the railroad that edu- 
cated him and never return, whereas the promoted fireman usu- 
ally remains during his life, and once he becomes an engineer he 
has no foreman immediately over him in his daily work, but 
instead he becomes a foreman himself. 

Daily observation has convinced me that the engine crew is 
the main factor. The devices only assist in proportion to the 
degree of intelligence used by the engine crew. In a district 
like ours where the smoke question is followed closely, we are 
¿ble to fully appreciate the value of it over the conditions that 
existed before the question was given any consideration. There 
is considerable saving in fuel owing to the fact that the men 
are educated to put in small quantities of coal at a time; as a 
result of this the fire is kept in better condition, there is much 
less work cleaning it on the ash pit, less trouble with tubes leak- 
:ng. fewer engine failures, and finally when these firemen are 
promoted to road service we hear less of engines not steaming on 
account of poor coal. In the Cleveland district the crews are 
disciplined for violations where such violations are the results 
of carelessness. Both engineer and fireman are held equally re- 
sponsible. For the first offense they are warned, and if they 
still continue to disregard the instructions they are suspended, 
usually for ten days. 

In conclusion I wish to state that if engines are equipped 
with the ordinary devices for the prevention of smoke and the 
engine crews are properly instructed as to their use and the 
proper method of firing a locomotive, there will be but little 
cause for complaint on account of objectionable smoke. 

DISCUSSION. 

Ample testimony was given that proper instruction and super- 
vision of the engine crew will do very much to reduce the amount 
of black smoke. This should begin when the fireman has first 
entered the service. In fact, some members believe that the 
fireman should be given a more thorough understanding of his 
work before he is hired at all and given to understand exactly 
what will be required of him in the matter of making smoke. 
Difficulty is found in getting the engine crews to properly follow 
instructions and it is recommended that an inspector whose sole 
duty it would be to supervise the crews in this particular, could 
make himself valuable. One member went so far as to say that 
smoke could be prevented in any service if the proper care and 
equipment were provided. 


Wim es ee. me 
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It is generally admitted that the roundhouse is the most 
flagrant offender. Probably 70 per cent. of the smoke made in 
roundhouses could be eliminated with the proper supervision 
and equipment, was the opinion of one of the speakers. Smoke 
washers are being tried with some success on the Lake Shore 
& Michigan Southern. These consist of a large duct running 
around the house into which all smoke from the locomotives 
is drawn by a suction fan and then discharged through a vat of 
water which dissolves most of the obnoxious gases and entrains 
all of the free carbon. 

Both the brick arch and the superheater were mentioned as 
aiding in improving the situation. This is especially true on 
switch engines. Sufficient air opening to the ash pan is a very 
important feature in reducing the smoke when the engine is 
working hard and in some cases it was found impossible to 
have successful firing except when the fire door is open. 


ADVANTAGES OF THE BRICK ARCH 
BY LE GRAND PARISH. 


The general introduction of the brick arch in the past few 
years has been brought about by the necessity for increased 
boiler power and sustained steam pressure. The other incidental 
advantages, which, in themselves, are large, are subordinate to 
the necessity for increased power per pound of metal. 

The locomotive builders were among the first to advocate 
the application of the brick arch and superheater, which are 
referred to by them as fuel-saving devices. They recognized 
the fact that, where the weight on drivers had reached the 
maximum, increased power must come from sustained steam 
pressure. These, as well as any other devices which will aid 
in bringing about this result, are receiving earnest attention hy 
mechanical and operating officers. Important improvements are 
being made in the form and application of brick arches and arch 
tubes, as is evidenced by the recent combination of the sectional 
arch on tubes and the Gaines furnace. These improvements 
are the inventions of men in railroad service who are trying 
to improve the steaming capacity of the boiler. The long fire- 
box with a suitable combustion chamber, shorter flues in some 
cases, improved front ends, improved grates and better air ad- 
mission in the ash-pan have given surprising results. Important 
improvements in exhaust nozzles and exhaust passages in the 
saddle have also been developed in the past few years. All of 
these things are essential to the successful operation of the 
locomotive, and every detail that will in any way result in the 
increased capacity of the boiler is imperative today. 

One result of the application of arches is to reveal weak- 
nesses in other factors affecting combustjon. It is frequently 
necessary to give immediate attention to the admission of air 
through the grates. This is usually done by cutting down the 
nozzle, whereas the fault lies in the ash-pan. The fire must 
have air, and when it is considered that it is necessary at times 
to use twenty-five tons of free air per hour (or a volume equal 
to 350 box-carfuls of air), we better appreciate the problem 
which confronts us when this has to be drawn in by the exhaust 
nozzle. The more difficulty experienced in getting air into the 
ash-pan, the more hack pressure we produce in the cylinders. 
The speed of the air entering the coal on the grates when burn- 
ing one hundred pounds of coal per square foot of grate per 
hour is approximately sixteen miles per hour. Its velocity is 
increased after passing through the fire on account of the in- 
crease in volume due to increase in temperature. The speed 
of the gas entering the flues would increase to approximately 
180 miles per hour on a locomotive with seventy square feet of 
grate and eight and one-half square feet of flue opening. such 
as is found on our large Mikados. This will give a fair idea 
of the difficulty in burning the gases before they escape. The 
arch, acting as a baffle wall, retards the gas only to a limited 
extent, but long enough, however, to give a hetter mixture of 
the air and gas and greatly improve the combustion. 

It is a well-known fact that the length of the flame-way is 
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the all-important factor, because the gas must have sufficient 
travel to complete its series of explosions before it enters the 
flues. o l 

The fact that the value of the fire-box heating surface is seven 
times the value of the same amount of flue heating surface was 
brought out in the Jacobs-Shupert fire-box tests conducted by 
Dean Goss, at Coatsville. The long box equipped with a sec- 
tional arch, or with the Gaines combustion chamber, insures 
the proper distribution of heat over the fire-box sheets. The 
longer fire-box is a protection to the flues to just the extent 
that the combustion is more complete. The cold air from the 
door has a longer travel, and, naturally, absorbs more heat. 

Another important matter which must receive constant atten- 
tion is the care of the arch tubes. No trouble whatever is 
experienced from scale when a mechanical cleaner is used to 
cut it out of the tubes at each boiler washout. This practice 
is now quite general and should be universal. l 

There is no diffculty experienced from bad water where the 
tubes are properly cleaned. Washing will not answer the pur- 
pose—the scale must be cut out. This practice has been in 
effect on all water tube boilers of the stationary type for years, 
and the water tube boiler is in common use in all bad water 
districts. It was the successful use of the mechanical cleaner 
in water tube boilers that brought about its general use in loco- 
motive boilers and made the use of the arch tube a practical 
success. The flow of the water through the tube is reduced 
very rapidly as the scale increases, due to the rough surface 
of the interior of the tube. 

The value of the arch tube as the means of better water 
circulation has not received the attention it deserves. The his- 
tory of the arch tube shows clearly that it was originally applied 
as a means of support for the arch, and its value as a circulation 
glevice was not seriously considered. Later it was accepted as 
having some value. In this respect today its value is of decided 
importance. The problem in good steaming is to utilize the 
full value of the heating surface. Flues which lie below the 
center line of the boiler have difficulty in getting rid of the 
heat. The only way that this may be accomplished is by getting 
a more rapid circulation of water in the bottom of the boiler. 
This will be better understood when it is known that, when 
the boiler is working up to its capacity, four 3-in. arch tubes 
will circulate fully 30,000 gallons of water per hour, when the 
discharge end of the arch tube is designed to discharge at the 
surface of the water. The boiler of a consolidation engine of 
modern type ordinarily contains about 3,500 gallons of water. 
From this you will see that the circulation is very rapid. 

The 3-in. arch tubg (2% in. internal diameter) in common use 
today is the minimum size that should be used, as the diameter 
of the tube has a direct relation to the amount of water cir- 
culated. Tf the tube were reduced to one inch, it is quite prob- 
able there would be no circulation except that required to re- 
place the water evaporated into steam in the tube. In other 
words, the tube would flash the water into steam of a high 
temperature, and practically no water would be carried out 
with the stéam. It is quite possible that the future will see the 
use of circulating tubes of greater diameter than three inches. 
A proper design should give all the additional benefits to steam- 
ing that are obtained in water tube boilers of the stationary type. 

We expect to see a decided improvement in locomotive boilers 
due to better circulation. More rapid circulation of water on 
the heated surfaces will increase the evaporation on account 
of the rapid replacement of the hot water with colder water. 
The scouring effect of the water will take up and carry away 
the heat, allowing the colder water to come into contact with 
the heated surfaces. It will be necessary to give attention to 
this feature if we expect to secure the benefit from a higher 
velocity of gases over the heated surfaces. Heat will flow 
rapidly through a sheet when there is cold water on one side, 
and will flow less and less rapidly as the temperature of the 
water increases. This may be illustrated by the trouble which 
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was experienced with bottom combustion chamber sheets before 
arch tubes were applied. The over-heating of the sheets was 
due to the fact that there was no circulation to take away 
the heat. 

Improved steaming means better fire-boxes, and this means 
more satisfactory operation. The relation between the air sup- 
ply, the coal and the arch is so intimate that they must be 
considered together. | 

Free access of air into the ash-pan is very important. The 
cases are rare where too much air is admitted through the grates 
when they are properly covered. 

The important improvements in the future must come from 
improvements in nozzles or draft; improvements in grates and 
air supply; improvements in water circulation, and, last but not 
least, the development of longer combustion chambers. 

The theory of a combustion chamber as applied to a loco- 
motive is quite simple. The fixed carbon burning on the grates 
distills the volatile matter which is below the temperature of 
the heat which produced it. By adding the proper amount of 
heated air to the volatile matter as it passes over into the 
combustion chamber, the volatile matter is ignited and the tem- 
perature in the combustion chamber raised above the temperature 
over the fuel bed. The complete burning of the volatile matter 
depends upon the proper mixture of air and the length of the 
combustion chamber. . 

Anything mechanical that will aid in making a better mixture 
of the gas and air will improve combustion. The long com- 
bustion chamber increases the distance the gas has to travel 
on its rapid race to the flues, and gives more time for the gas 
and air to unite in the proper mixture and complete the series 
of gas reactions, or explosions, before they reach the flue-sheet. 

Improvements in the locomotive have been made so rapidly 
that it is difficult to realize the importance of keeping up with 
the development. More expert supervision is necessary in order 
that proper results may be obtained, and the burden of this 
expert supervision rests on the members of this association. 
The success of any device, no matter how small, depends upon 
the information which the manufacturer is able to obtain from 
his own experts and the experts having charge of the device 
on the railroads. We are, therefore, mutually interested in 
the highest development of the service. The rapid development 
has brought about the necessity for more expert supervision, and 
the staff of the manufacturer is being drawn from the ranks 
of railway service and is made up almost wholly of men who 
specialize in the work for which their railroad experience has 
fitted them. 

It has been stated at one of your meetings that “the arch is 
the best device for instructing firemen how to fire properly.” 
This statement should receive the attention it deserves. The 
arch does not admit of using an excessively heavy fire; there- 
fore. the fireman does not have to be instructed on this im- 
portant factor. 

The value of the brick arch as a smoke preventive is too 
well known to dwell on the subject here. The cost of the arch 
is overshadowed by the fuel saving, and the maintenance cost 
can be kept very low with proper supervision and by having 
sufficient material on hand at all times to make the necessary 
and proper renewals promptly. Failure to make these renewals 
at the proper time often necessitates a complete removal of 
the arch. If the arch is of value, it should be maintained in 
100 per cent. perfect condition all the time. 

The whole subject of the brick arch is tied up so closely with 
the question of proper drafting that it is not wise to apply an 
arch without full knowledge of its relation to the grates and 
exhaust nozzle. 


DISCUSSION, 


F, F. Gaines, superintendent of motive power, Central of 
Georgia Railway, gave a most interesting and instructive talk 
on this subject. His remarks in part follow: 


—~ ss: “= ~~ 


SEPTEMBER, 1913. 


While I do mot want to bring any chemistry of combustion 
into the discussion, one of the gentlemen remarked something 
about the necessary temperature of the air brought into the fire- 
box to complete combustion. 
bon dioxide you will find, on looking up the various books on 
the subject, you will have to have a fairly high temperature. In 
other words, CO will not combine with oxygen to make CO, 
unless the temperature is very high. 

There is another thing that has been developed recently about 
admitting air to the top of the fire. The report on the series of 
experiments made by the Pennsylvania in their testing plant at 
Altoona, was presented at the Master Mechanics” association 
convention. They found very clearly there that if you force a 
boiler beyond a certain point in order to get sufficient air to 
complete combustion you have to open the fire doors and allow 
air to be introduced in that manner. In other words, they 
could not get enough oxygen in the box through the fuel bed, 
without opening the doors. Of course, that is contrary to all 
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There is another point that has been brought up in the in- 
troduction of this paper that is very interesting, and that is the 
proper drafting of the engine. The experiments I have made, 


and they have been extending over a period of years, show ' | 


that the maximum results with an arch require a low nozzle, 
and I do not believe you can get it too low. What I mean by. 
that is this: if you have the old style inside steam pipes they, 
of course, obstruct a great deal of your area through the front 
end and you have got to raise your nozzle high enough to give 
opening enough for your gases to go out underneath, on account 
of the steam pipes obstructing the area. But if you have the 


outside steam pipes, as you have on a majority of superheater 
engines today, you can afford to bring the nozzle very much 
lower. 

I have recently experimented along these lines and have nozzles 
on large size Mikado locomotives, that are only 15 in. high, and 
I find the lower I go the better results I get. 
is shown in the illustrations. 


Our present design 
All our road foremen and our 
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Front End with Low Nozzle; Central of Georgia. 


accepted practice in firing, as we understand it. Nevertheless, 
the fact remains, in order to get the maximum evaporation out 
of that engine they had to introduce large quantities of air on 
the top of the fire. 

If you use a mechanical cleaner and good sized tube there is 
very little trouble with the arch tubes, even in bad water dis- 
tricts. We have found since using mechanical cleaners we have 
almost no trouble at all, and where we previously had a rule 
that they must be removed after a certain length of time, 1 
have gradually been increasing that limit until I think we have 
gone to a period of a year now before removing arch tubes. 

Another thing I found in experimenting with arch tubes, and 
that is that it is not always wise to use a heavy tube. We 
originally used to use a heavy tube, but when we cut it down to 
.15 in. thickness we found that apparently there is a better cir- 
culation of the water, probably due to the fact that the thinner 
tube does more evaporating and we have less trouble with the 
tubes themselves. 


master mechanics were rather against the idea when we started 
out, but I think they are now all converted. 

In connection with that, I want to call your attention once 
more to the series of tests made by the Pennsylvania, in which 
they demonstrated quite thoroughly that to properly fill a stack 
the old form of circular nozzle would not answer; in other 
words, that the nozzle must be oblong or rectangular in character. 
I have been carrying on some experiments along this line and 
I am thoroughly in accord with the results obtained. I find we 
fill our stacks much better with the oblong nozzle than we ever 
did with the round nozzle. 

We find that with a combustion chamber and arch combination 
we have superheater engines that have been running for 15 or 
16 months and we have yet to get the first report in the round- 
house to have one of the large superheater tubes blown on 
account of being stopped up. I think you will all agree with me 
that is quite a remarkable record. When we first got them we 
blew them every trip, and then we gradually reduced until I sup- 
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pose we blow them not more than once or twice a month now, 
just as a matter of form. 

A saving of from 5 to 10 per cent. in the amount of fuel burned 
was reported by a number of members who were using the 
brick arch. In most cases it is advisable to have the arch tight 
against the throat sheet although instances were mentioned where 
it was desired to keep a heavier fire and several of the bricks 
on the lower rows were omitted. Very little difficulty was re- 
ported in connection with the arch tubes failing although the 
necessity of seeing that these tubes are properly cleaned and 
kept clean was generally admitted. The value of the arch as a 
safety device in case of a burst boiler tube was mentioned. On 
the Lake Shore & Michigan Southern there has been but one 
arch tube failure in three years and three months service. As 
a general thing the engineers and firemen were found to strongly 
favor the use of the arch. 

The discussion was expanded to include firing methods. Ex- 
amples of where a very heavy and thick fire had proven success- 
ful from every standpoint was mentioned but it finally appeared 
that the almost universal sentiment of the members was in favor 
of light and level firing with a light body of fire in the box. 


| 
l 
! 
! 
| 
| 
| 


SN 
NOR 
N 


2: 


Leg 2 
Ba, 


al 


Lip 


N 


NON 


SSA 


SY 


1 VRIRBRA pa 


Rectangular Nozzle on the Central of Georgla. 


Comparative tests of both schemes were mentioned by some of 
the members, in each case showing that the light fire and light 
feeding were by far the most economical. 

Mr. Gaines stated that when first starting his design of loco- 
motive furnace he had the idea of obtaining a large firebox 
volume. This, however, he discovered after longer experience, 
was not the proper idea and what was really needed is a long 
flame way. In this connection Mr. Gaines used a most ex- 
pressive term, fz., “conversational heating surface,” meaning 
that it is by no means the total amount of heating surface that 
indicates the capacity of a boiler but its proper arrangement and 
not infrequently a boiler which has a larger amount of surface 
is by no means as good a steam producer as one with much 
less surface properly arranged. 


MR. MACBAIN'S ADDRESS. 
D. R. MacBain, superintendent of motive power, Lake Shore 
& Michigan Southern, spoke in part as follows: 
There is an impression on the part of many that you must 
fill a smoke stack with the exhaust jet of an engine in order 
to have a proper steaming engine. There never was a greater 
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fallacy, and if you will all just stop to think for a moment what 
a steam jet from a 1% in. pipe going up through a stack does 
by way of stimulating your fire to make it burn, you will readily 
realize that it is not necessary to have a steam jet the full size 
of the smoke stack. 

We found a great deal of our trouble on some of our engines 
which have a little short smoke stack outside and an extension 
bell inside. It came from the fact that the exhaust struck this 
thing on one side or the other. The engines all cross-fired to 
a certain extent and they scoured up the side of the stack. The 
effect of that was on passenger engines that there was just one 
notch you could work your engine in, just so much throttle. In 
fact, you could evaporate just so much water and keep your 
fire burning nice, and when you began to crowd beyond that point 
the fire would begin to redden up and the steam pressure would 
drop correspondingly. What we did, was to provide a big 
enough smoke stack, and a means for sending the steam jet 
straight up through the center of the stack. The effect of this 
was to reduce the steam failures 90 per cent. It is now the 
rarest thing for us to have a steam failure on anything. 

We have now about 350 superheater locomotives running and 
their use is carrying with it some evils that we did not look for 
at the start. The one I have particular reference to is the 
carrying of the water. When we had saturated steam engines 
the engineer never thought of carrying the water out of sight 
in the glass or even up at the top of the glass. But on the 
superheater locomotives the engineers say there is one thing sure, 
you can carry more water than you used to. Of course, men 
informed on the superheater proposition will understand just 
why that is so. As a matter of fact, the engine foams just 
the same as she ever did, primes just the same, but the water 
that goes over into the dry pipe and out into the units is re- 
evaporated so that you are using the superheater unit as an 
evaporating proposition pure and simple, instead of for the 
purpose for which it was intended. This is something that the 
road foremen ought to give careful attention, and get the engi- 
neers and firemen to understand that they are hurting them- 
selves when they are taking advantage of the fact that they 
can carry the water higher than they did before. 

I do not know any of the important roads in this country 
now that are not using the brick arch. As regards location. 
opinion is divided on that and I believe it always will be. We 
have two districts, one east of Toledo and one west of Toledo. 
and the master mechanic west of Toledo would not listen to 
anything else except keeping his brick arch down next to the 
sheet, while the master mechanic east of Toledo has the opposite 
view and all his staff with him. He believes they ought to 
carry the brick arch back 4 in. from the sheet. Whether it is 
due to the class of coal we use I do not know, but we are 
getting good results on both divisions. Equally good, I might 
say. 

We have had some very interesting experiments with the 
brick arch in smoke prevention in the past three years. We had 
some engines switching in the Cleveland district that did nothing 
but handle passenger cars around the station. There was no 
continuous effort. There was no very hot fire at any time. 
and we thought we could go a long way in putting a lot of 
brick in that firebox without getting into trouble, and we covered 
the whole firebox with brick first, and then took out the two 
back corner bricks, and ran that engine three or four months. 
She is the best smoke consumer in the world. There are only 
two 13 in. x 10 in. holes in the back of the smoke box. I have 
changed that a little since. We now have three holes. On a 
switch engine doing short work, where there is no continuous 
effort and the fire will not be stimulated to an intensely high 
degree for any length of time, that is a proper installation of 
brick arch. If you want to save trouble with smoke put all 
the brick you can in there; just leave an area a little greater 
than your smoke stack, and you will get good results. 

The superheater on switching engines has done more than 
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was never anticipated for it by the promoters of the device. 
While you do not get at any time any perceptible degree of 
superheat above the temperature of the steam as it leaves the 
boiler, you do, in a properly designed equipment, eliminate prac- 
tically all of the condensation which takes place between there 
and the cylinder, which makes a big saving, not only in economy 
in fuel, but in a corresponding decrease in the amount of smoke 
that goes out. The Lake Shore is putting it on all standard 
switch power at the present time. We are equipping 50 engines 
this year. 

I used to be a very strong advocate of the petticoat pipe, 
but I want to say to all that there is no necessity for a petti- 
coat pipe in the locomotive. We have not a petticoat pipe on a 
Lake Shore engine, switch engine or any kind, and have not 
had for the past five years. We are getting along splendidly. 
In place of the petticoat pipe make your exhaust pass up through 
the center of the smoke stack. That is all that needs to be done 
to get a good draft. 


CARE OF LOCOMOTIVE BRAKE EQUIPMENT 


The committee concludes that its paper was intended to deal 
with such failures of this equipment as might occur while out 
on the road, and has proceeded under that assumption. 

The federal law requires that not less than 85 per cent. of 
the cars in a train (engine and tender being counted as two 
cars) shall have air brakes in use by the engineer; also that 
“all power-braked cars in every such train, which are asso- 
ciated with the said 85 per cent., shall have their brakes so used 
and operated.” Obviously, the foregoing plainly implies brakes 
that are efficient. While this law makes no provision by which, 
in the event of any failure that prevents use of the train brakes, 
the train may be moved beyond the point where this occurred, 
the fact that this would seriously block traffic has prevented 
objections to moving such a train carefully and under full 
control of hand brakes to the next side track, but beyond which, 
we understand, it may not be taken, with liability of prosecu- 
tion, until repairs or another locomotive again permit of using 
the air brakes as required. 

This necessarily means that engineers must possess a reason- 
able knowledge as to how to locate and remedy the causes of 
the ordinary failures to the locomotive brake equipment that 
may be susceptible of remedy, in order to prevent delays and 
the possible tying up of the trains. The engineer who can 
correctly diagnose the cause of such troubles and apply such 
remedy as will permit him to proceed within the law and 
without serious delay to his run, is bound to stand high in the 
good opinion of the officials of his road. 

While a good knowledge of the construction of the air brake 
equipment and its operation is excellent, a knowledge of what 
to do in case of trouble with any of its parts is indispensable; 
more so today than ever, and the teaching of how to render 
“first aid” to an ailing equipment should form an important 
part of all air brake instructions. 

The air pump, furnishing, as it does, the power that operates 
the brakes. is naturally the most vital part of the equipment, 
as its failure to operate means the tying up of the train if out 
on the road and it cannot be started up again. Its operation is 
controlled to some extent by the pump governor, which in turn 
may be responsible for the erratic action or complete stoppage 
of the pump, and it 1s therefore particularly important that the 
engineer should be familiar with the possible defects that can 
occur in either of these parts, how the governor defects may 
act on the pump and the means that can be used to perhaps 
overcome the troubles. 

[Most of the probable failures of the equipment on the loco- 
motive were mentioned in the report and the proper procedure 
for correction or temporary repairs was given.—Enrror.] 

Committee: H. A. Flynn, chairman, T. F. Lyons, F. B. Farmer, 
L. W. Sawyer, C. M. Kidd. 
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DISCUSSION. 


The general opinion of most of the members was that an 
engineer should make all efforts possible to repair any break- 
down of the air brake apparatus on the road. He should first 
notify the despatcher or superintendent, giving an estimate of 
the length of time that he will be delayed and also information 
as to probability of his requiring help. It was, of course, ad- 
mitted that every effort should be made to prevent any break- 
downs on the road and that the greatest care should be given 
to the repairs and inspection of the air brake apparatus before 
the locomotive left the roundhouse. A good plan is to have 
the air brake inspector make a minute and thorough inspection 
of the whole apparatus at each boiler washout. Where this 
plan is followed very little difficulty has been found in keeping 
the apparatus in good condition. 

One of the members explained how many of the breakdowns 
which frequently cause the locomotive to give up its train can 
be repaired by a little ingenuity on the part of the enginemen. 

On the Erie it is the custom to have a general mechanical 
staff meeting every ninety days and a staff meeting of the road 
foremen and superintendents of locomotive operation at the same 
interval. These meetings last several days. One day is given 
up to air brake discussion and an expert is invited to Address 
the meeting and answer the questions of the members. Most 
excellent results have followed this practice. 

It seems to be the general opinion that superheater oil was not 
suitable for use on the air end of the pump and that where it is 
used, trouble with broken feed valve packing rings and clogged 
ports is liable to occur. In connection with lubrication it seems 
that over-doing it is the cause of the greatest trouble. It is not 
the amount of oil fed but obtaining the minimum amount at 
the right time that counts. The location of the pump and other 
parts on the locomotive in a convenient position was also men- 
tioned as a feature which materially affected the making of re- 
pairs on the road. 

On some roads it is the practice to repair air pumps on a mile- 
age basis. With this scheme the pumps in the different services 
are allotted a certain amount of mileage and when it has 
reached its limit, it is removed and sent to the shop for repairs, 
irrespective of its condition. After being repaired it is sub- 
jected to a most severe test which insures its being in perfect 
condition when again applied. : 

There appeared considerable difference of opinion as to the 
advisability of the engineer taking the pump apart on the road 
in case of trouble. Most of the members, however, seemed 
to favor the engineer making such repairs and cleaning such 
parts as may be stuck and seeing that he obtains proper in- 
structions so as to do this properly and promptly. 
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REMARKS BY E. W. PRATT. 

E. W. Pratt, assistant superintendent of motive power, Chicago 
& North Western, said that the foundation of the locomotive is 
not always maintained in as good condition as it should be and 
that it is very largely up to the traveling engineer to follow 
the roundhouse foreman and see that the best possible work 
is done. In this connection he mentioned that the Chicago & 
North Western now has nearly all of its locomotives assigned 
to regular crews. 

In preparing tonnage rating he believes it is best to try it out 
in practice first and then make the figures and formulas to suit 
the conditions as found in practice. He suggested that the 
members in speaking of tonnage rating and discussing the 
matter with the operating department should be careful not to 
seem to be trying to underload the locomotive. There is as 
much objection to underloaded locomotives as there is to over- 
loading. 

W. L. PARKS ADDRESS. 

W. L. Park, vice-president of the Illinois Central, pointed out 
the change that has been made in the position of traveling engi- 
neer in recent vears. Formerly this position was a sort of a 
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pension job for an engineer who had given good service. 
Now, however, it is very distinctly an indispensable position 
and requires diplomacy, tact and extensive knowledge. 

Mr. Park took this occasion of recognizing the work of the 
supply men for the benefit of the railroad. He stated that not 
infrequently their work was of the utmost value and that great 
credit should be extended to them. 

The traveling engineer should: act, so far as lay within his 
power, as a publicity agent for the railroad. Railroads are 
public property. Their stockholders in a majority of cases are 
people of small means. All employees should give publicity 
to the real facts of the case, especially in connection with 
railway legislation and, so far as lay in their power, effect the 
trend of such legislation toward sensible laws. 

Greater efforts should be made to keep trespassers off the line 
of road as the deplorable showing of the number of people 
killed and injured by the railroads is principally due to the 
presence of trespassers who have no right on the property. 
More influence of a legal nature should be incited to prevent 
this. 

MONUMENT TO MR. CONGER. 


A committee was appointed to confer with a similar com- 
mittee from the supply men's organization in connection with 
erecting a monument to C. D. Conger, one of the originators 
of the Traveling Engineers” Association and its president for 
the first five years. Inasmuch as Mr. Conger was connected 
with a supply house for a number of years before his death, it 
seems fitting that the two associations should co-operate in this 
work. 

SUBJECTS FOR 1914. 


The committee on subjects suggested for the next convention, 
committee reports on smoke abatement, efficient locomotive 
operation, mechanical stokers, and air brakes, with papers on 
speed recorders, chemistry of combustion, and tonnage rating. 


ELECTION OF OFFICERS. 


The following officers were elected for the ensuing year: F. P. 
Roesch, president; Robert Collett, first vice-president; J. C. Petty, 
second vice-president; J. W. Hardy, third vice-president; D. 
Meadows, treasurer, and W. O. Thompson, secretary. The new 
executive committee is as follows: W. C. Hayes, H. F. Henson, 
Martin Whelan, W. E. Preston, W. H. Corbett, J. R. Scott. 

Chicago received the highest number of votes for the next 
place of meeting. 


RAILROAD SMOKE INSPECTORS’ 
CIATION OF CHICAGO 


According to the United States Bureau of Mines, Chicago 
stands foremost in the matter of a scientific solution for the 
smoke problem of large cities. The Smoke Inspection Bureau 
of that city is composed of 25 inspectors whose chief duties are 
the inspection of the stationary plants. The inspection of loco- 
motive smoke is looked after by men in the employ of the rail- 
roads entering Chicago who co-operate with the city inspector. 
Each year the city inspection bureau makes a series of observa- 
tions extending over a period of about two months to determine 
the progress made by the railroads in the reduction of locomo- 
tive smoke. As a means of obtaining concerted action among 
the railroads in this matter, the General Managers’ Association 
of Chicago appointed a committee, of which H. T. Bentley, prin- 
cipal assistant superintendent of motive power and machinery, 
Chicago & North Western, is chairman, to investigate the loco- 
motive smoke problem. This committee found that the inspectors 
in service on the various roads were not able to give the service 
desired, and in the latter part of 1912 it was decided to pool the 
services of these men so that wherever they might be it was their 
duty to inspect the smoke of any locomotive of any road, and 
make their reports to the local company’s smoke inspector and 
to the General Managers’ Association, so that immediate action 
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could be taken. In this way the usefulness of the smoke in- 
spectors was greatly increased. The chief smoke inspectors of 
each road meet every two weeks and go over the reports sub- 
mitted during that time, discussing the ways and means of im- 
proving conditions and securing uniformity of action. If neces- 
sary, a number of inspectors are placed in a territory where 
the smoke is exceptionally bad to overcome the trouble. 

As a means of determining the best possible way in which to 
reduce smoke from locomotives, the General Managers’ Associa- 
tion made a series of tests on various smoke devices; these 
tests were conducted by the Pennsylvania Railroad on the test- 
ing plant at Altoona.* As a result of these experiments it has 
been recommended to the General Managers’ Association that 
all the locomotives entering Chicago be equipped with the device 
recommended in the report. From the meeting of the Railway 
Smoke Inspectors’ Association of July 25, it was learned that 
most of the roads operating in Chicago have already equipped 
their locomotives with smoke consuming devices, such as steam 
jets, brick arches, etc. 


YEARLY REPORT oF THE City SMOKE INSPECTOR OF CHICAGO ON 
Locomotive SMOKE DENSITY. 


Summer Summer 
1913— 1912— 
Per cent. Standing Per cent. 
Railroad. Density. 1912. Density. 
T AS ete S: FE aooe r e a we eee 4.73 2 4.75 
2 Illinois Norther: A SIME IG ach al, PS ay arenes 6.31 23 17.92 
3 Illinois Central ....................... 7.43 4 6.98 
AR TIN ge WM is thee td. EPA 7.65 16 12.94 
5. C B & Ooo censiewa such ache eared 7.74 1 3.51 
6 L.S. € noes ia. puc Malas 9.49 9 11.55 
7. S00 Line a a des 10.86 24 19.18 
8 My St. Poiana Rend sete Me oeees 11.75 6 9.36 
0? NS YC, Be St, AAA E E E 11.9 7 10.3 
10: E BO. Ce Tirani a wee dhs Gov We eGR 12.14 8 10.53 
11 Michigan Central ..................... 12.23 5 8.98 
12 Chicago Great Western ....o..o.ooo.oo.o.o... 13.37 3 5.6 
13 Baltimore € Ohio...................... 13.4 25 20.92 
I4 Wabash caros ral 14.12 20 14.89 
15 C. R. I. Prenda do aa 14.66 15 12.85 
16C E E A sack meie Acca dala 14.73 14 12.47 
EA O A A A ee 14.78 Not listed TS 
TSC, R A AA teie hewn aA 14.94 2 15 
19 Cr R Sn E otis Oe id EEEE wats 15.12 13 12.18 
INR E E. A A E T A 15.63 11 12.15 
DAY A O A A 16.56 10 11.62 
22 Pennsylvania ......... Usos eos 16.58 19 14.4 
23 Grand Trunk arar ew Se B9 16.62 17 13.08 
24 Chicago Junctic: ................ 17.01 28 24.84 
25 C. € W. y cise E E A E E aces 17.1 12 12.16 
26 Belt” sacs ata roca dade oe wed He Debes 18.06 22 16.87 
27 E. O 18.45 29 31 
28 Pere Marquette unid pares 18.8 18 13.18 
29 EME ia lea OSI 27 21.76 
30" Ti He Bra Satie net, Loe Nor ted de 
31 South Eastern ............oooooomoo... 28,23 Not listed ace 
32 Ce S LMG eG ees eee ee e2928 31 40 


The results obtained by this joint association are well illus- 
trated by the annual report of the city smoke inspector of 
Chicago, which is given in the accompanying table. This inspec- 
tion was made by six of the city’s inspectors over a period of 
48 days: there were 11,151 observations made during that time. 
The table clearly shows the way in which the different roads are 
erideavoring to reduce locomotive smoke. While the biggest im- 
provement over last year was made by the Illinois Northern, 
which jumped from the twenty-third place last year to the sec- 
ond place this year, the Chicago & North Western deserves 3 
great deal of credit in moving from sixteenth place to fourth 
place, as that road operates in Chicago very nearly twice as 
many locomotives as any other road. The value of such an asso- 
ciation to Chicago is very great, and the work of the railroad 
inspectors is greatly appreciated by the City Inspection Bureau. 


CORRECTION 


On page 444 of the August issue in the article by C. H. Faris, 
entitled “Tables for Designing Center Sills” and at the top of 
the second column, it is stated that I=I'—Ad? The minus sign 
in this formula should be plus. The correct formula is 
I=I'+ Ad’. 

~ *The results of these tests were presented in a paper before the American 
Railway Master Mechanics’ Association at the recent convention at Atlantic 


City, and were published in the Daily Railway Age Gusctte of June 14, 
on page 1377. 


INSPECTION LOCOMOTIVE ON THE READING 


Characterized by a Boiler of Small Size and 
Large Capacity and a Large Observation Room. 


Ordinarily inspection locomotives are built by simply applying 


a cab or possibly a new boiler and a cab to an old American type 
locomotive. On the Reading, however, when it was recently 
necessary to provide three new locomotives of this type it was 
decided to prepare a design especially for this purpose and the 
result is a decided improvement in every particular. The space 
in the observation room is larger, the size of the firebox insures 
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Interior of Observation Room Looking Toward the Rear. 


sufficient steam making capacity and the locomotive throughout 
can _be more perfectly balanced, making it easier riding and 
capable of higher speeds. 

These locomotives were designed in the office of the mechanical 
engineer and were built at the Reading shops of this company. 
The Atlantic type wheel arrangement was selected in order to 
obtain the very wide and large grate area desired. The boiler 
shell has been made very small in diameter so that it fits between 
the wheels and in fact is so located that the center of the boiler 


effort to handle one or two private cars on a good schedule. 

One of the illustrations shows a cross section of the boiler 
which indicates the efforts that- have been made to keep every- 
thing as low as possible. The firebox is of the Wooten type 
and the crown sheet is on a level with the top of the firedoor. 
Although the height may be very small, the size of the grate is 
not and an area of 63 sq. ft. has been provided. The usual 
combustion chamber is arranged ahead of the firebox and the 
brick wall is used in the normal position. This leaves space for 
14 ft. tubes of which there are 180 134 in. in diameter, giving 
1,154 sq. ft. of heating surface. The dome is so located as to 
be included in the engineer’s cab and could be made as large 
as was desired. It is 27% in. in diameter or considerably more 
than half as large as the barrel of the boiler and measures 34 in. 
in total height. This will insure dry steam, although it is located 
directly above the hottest part of the crown sheet. No super- 
heater has been applied. It will be noted in this connection that 
the crown sheet is very largely supported by sling stays, there 
being but seven rows of radial stays at the back. Flexible stay- 
bolts have been put in the breakage zone on both side sheets. A 
steam pressure of 225 Ibs. is carried on this boiler. 

Underhung spring rigging was necessitated by the relative 
positions of the frames and boiler shell. This is arranged to be 
continuous on each side for the drivers and trailing wheels, there 
being four semi-elliptical springs in each set. 

The 18 in. x 24 in. cylinders are separate from the saddle 
casting and the single bar front rail of the frame is enclosed 
between the two. 11 in. valve chambers are set 7/4 in. outside 
of the cylinder centers and the outside steam pipe extends from 
the side of the smoke box, underneath the floor of the observa- 
tion room to the top of the steam chest in nearly a horizontal 
line. j 

The valve gear is of the Walschaert type with the link sup- 
ported by a casting extending between the two drivers. Owing 
to the location of the boiler, it is not possible to carry the lift 
shaft across the locomotive in a straight line. Furthermore, 
there is no clearance for an upwardly extending arm on this 
shaft for connecting with the reverse lever. An arrangement 
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New Inspection Locomotive Designed and Built by the Philadelphia & Reading. 


barrel is but slightly above the top of the drivers. A small wash 
room is provided in the cab and the fittings throughout are 
heavily nickel plated, giving the locomotive a very attractive 
appearance. No provision is made for operating the locomotive 
from the observation room, but push buttons are provided for 
attracting the attention of the engineer, and there is an emergency 
brake valve in each front corner of the observation room. While 
the locomotive normally is operated alone, it has sufficient tractive 


479 


has therefore been made whereby the reach rod from the reverse 
lever connects to the arm on a shaft bolted on the frame just 
ahead of the firebox. This shaft extends inward to the center of 
the locomotive where it has a downwardly extending arm to 
which a bifurcated reach rod is connected that extends to the 
downwardly extending arm at the center of the lift shafts for 
each side of the locomotive. This rod spans the axle of the rear 
driver. The difficulty of finding sufficient clearance for these 
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parts and others will be evident from an inspection of the nected to the latch by links so that it can be lifted, the screw 
drawing. l acting as a quadrant when the lever is being handled by hand 

One of the most interesting features of the whole design is When it is latched, however, the turning of the screw will move 
the combination lever and screw reverse gear that has been pro- the lever to any desired point. Inasmuch as the lever swings 
vided. The arrangement is such that the engine can be reversed from a stationery fulcrum and the screw block in the lever can- 
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The Boiler of the P. & R. Inspection Locomotive Has a Small Diameter and Large Grate Area. 


by a lever in the ordinary manner, or if desired it can be ad- not move in a vertical direction, it was necessary to arrange the 
justed by a screw gear. This combination, has been accomplished screw itself to take different angles, depending on the position of 
by having the nut which meshes with the screw cover but the the lever. This has been done by carrying the whole screw 
upper half of its circumference. It is set in guides formed by operating gear on a pinion supported by a casting on the boiler 
the sides of the reverse lever which span the screw and is con- head, as is shown in the illustration. At the front end the screw 
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Atlantic Type Inspection Locomotive on the Philadelphia & Reading. 


SEPTEMBER, 1913. 


has only a guide to keep it in line. The hand wheel is connected 
to the screw itself by a train of gears which not only increases 
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180, If" Tubes, P} Pitch. 
Section of Boiler Showing Arrangement of Tubes. 
the leverage of the wheel but also brings it in a more convenient 


location for handling. One of the illustrations shows the con- 
struction of the reverse lever in detail. 


Details of the Reverse Lever. 


Ample provision for heating the observation room is made by 
means of steam pipes under the floor. A small turbo generator 
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is provided for supplying current for the electric lights. One of 
the illustrations shows the interior of the observation car, giving 
a good idea of the clearness of vision which can be obtained on 
all sides. 
General dimensions, weights and ratios of this locomotive are 
given in the following table: 
General Data. 


CUBE cig teen AA a Dede 9 OSS Haas ST 4 ft. 8% in. 
DEVICE arias ges air ias wean OUR OE E Inspection 
Puel ira AS RAS AAN Anthracite 
TLERCCTVO CHOEL DAA als ARI: DE: 
Weight in WOrking Orders uri a wes 161,500 lbs. 
Wéint DILE A A e 98,375 lbs. 
Weight On leading truck: co area orane mars a ODE 
Weight on traing BUC as aie e E E Ea 36,350 lbs. 
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View in Cab Showing Combination Screw and Lever Reversing 


Gear. 
Weight of engine and tender in working order.................299,500 Ibs. 
WISE ASE LIPITOR andara ara Sea a nel Ose OUI ER 6 ft. 6 in. 
Wheelbase total CAR 3-8 pros B'S Aas baie EN Oa. BSc ks Me ea eee AE I AR: 
Wheel base, engine and tender s-s..05e 5 i dea csresbiwanecsess edd ft. 514 in. 

Ratios. 
Weight ‘On: dryers = tractive COP sxc isa cs Oi arar 5.13 
Total weight E attive BO Do rio AAA e e as 8.41 
Tractive effort X diam. drivers -- heating surface................ 1,032.0 
Evap. heating surface + grate ared.......ooooooocorormmm9s.srros 20.22 
Firebox heating surface — total evap. heating surface, per cent..... 10.61 
Weight on drivers — total heating surfíace................«.o..... 77.20 
Total weight =. total: heating sUTISCC cian o bea 126.7 
Volume both cylinders, cu. ft PREE T AE a O ET AAAA O 7.06 
Total. heating. «surface = vol. Cylinder S sas meiiies iaeei dare aja den 180.00 
Giat nren + MOL CUNDETA o EA ERAS 8.92 

Cylinders. 
PING AAA AA AAA AR ol 
Diameter And strokes a rta 18 in. x 24 in. 
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Valves 
Kind aa dd ee eS Piston 
Diameter maoceesr cinio A tr E ee ewes 11 in. 
Greatest travel 0 e A AN ROA EA AR 7 in. 
Outside lápida UE A A aaa ee es, in. 
Inside “Clearance tdi ad beens Ma eee ees 4 in. 
Ca A A ew SoU TS Y in. 

Wheels. 
Driving, diameter over tiresS......ooomooocorcorornrso ne eee e eens 6814 in. 
Driving journals, main, diameter and length............... 8/4 in. x 12 in. 
Engine truck wheels, diameter..............o.ooooooooommoorrrourroso 33 in. 
Engine truck, journals. ........ 0. cc cee cece ee eee e eee nes 5% in. x 10 in. 
Trailing truck wheels, diameter.............. Adee de hae te Sats Neti aia «42% in. 
Trailing truck, JournalS....mmoco rca eter ie hes 7 in. x 12 in. 

Betler 
Sty P 6 25 o5 A EA A LOE eee eee eee Wooten 
Working pressure so canina cas cedar td cr as dele 225 lbs. 
Outside diameter of first TINB............oooooococornonccorrarnomoo.. 46 in. 
Firebox, length and width..............oo..oooooooococoomo.. 108 in. x 84 in. 
Firebox. plates, thickness.ii. vic e dens G4 end Cee See ge dees in. 
Tubes, number and outside diameter.............oo.o..oooocmo.. 180—134 in. 
Tubes, TENDRÍA etc ta a 14 ft. 
eating surface, thes: uu iia e eee ee 1,154 sq. ft. 
Heating surface, firebox ......... 0.0.2 cece eee eee te tes 120 sq. ft. 
Heating surface, total sine Won hs Page ao SR eee es 1,274 sq. ft. 
Grate AOA Sete als lees eee ECO ORES Sle REA ASS 63 sq. ft. 
, Tender. 
PTA? Gal a ee He OS A act 12 in. channel 
Wheels, diameter aos ds di ATA E e> 36 in. 
Water capacity ......oooooooororcrccccnaarcr rr rr rr 6,000 gals. 
Coal capacity 2.0.6... cee eee ee een een teen nes 9.75 tons 


AIR SANDER FOR INTERURBAN CARS 


o 


BY F. G. LISTER, 
Mechanical Engineer, Oregon Electric Railway, Portland, Ore. 


_A. C. Adams, superintendent motive power of the Oregon Elec- 
tric and the United Railways, has designed and had in operation 
for over a year on all of the passenger motor cars of those roads, 
a simple and very efficient air sand rigging which is shown in 
the illustrations. 

- A large sand box, made of No. 14 iron and having a sloping 
bottom, is provided in the cab or vestibule of the car. The sand 
drops by gravity from the sand-box through a 1% in. iron pipe 
into a trap made of a 1% in. x 1 in. standard pipe cross, which 
is closed on the bottom with a 1% in. pipe plug; the plug can be 
easily removed in case the trap becomes clogged. Air is admit- 
ted to the trap from the whistle pipe through a 4 in. pipe into 
a horizontal nozzle which extends about three-fourths of the way 
through the trap. The admission of air is controlled by a globe 
valve close to the motorman’s brake valve. From the trap the 
sand is blown through a 1 in. pipe which connects to a 1/4 in. 
air hose 36 in. long, providing for the swing of the truck. The 
bottom end of the hose is fitted with a nipple which connects 
through a street elbow to a 1 in. x 1 in. pipe cross where the 
sand is separated by means of a wedge-shaped plug in the bottom 
of the cross. The separated sand goes to each leading wheel 
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through 1 in. pipes, bent to deliver sand to the rails directly 
ahead of the wheels and securely fastened to the truck frame. 
This sand rigging is made in the company’s shops and in 


Sand Trap for Air Sander on interurban Cars. 


the entire time that it has been in operation there has not been 
a single case where sand did not flow freely to the rails. An 
over-supply of sand cannot feed into the trap, nor has any trouble 
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Sand Separator for Air Sander on Interurban Cars. 


been experienced from sand blowing back into the sand box. 
Sharp, clean sand is used, and is thoroughly dried in a sand 
dryer located at the Portland shops. 
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PAINT SHOP AT SEDALIA 


The most impressive features of the Missouri, Kansas & Texas 
car paint shop at Sedalia, Mo., are the generous allotment of 
space for this work and the neat appearance of the shops. All the 
departments are carefully laid out under one roof, two adjoining 
buildings being used for that purpose. The main paint shop is 
laid with a concrete floor, and is especially well lighted, having 
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Lacquer Room with Tanks for Cleaning. 


a capacity of 35 to 45 cars a month. A doorway in one end of 
this building connects to the second building, which is two 
stories high. The lacquer room is located in one corner and is 
shown in one of the illustrations. The floor of this room is 
covered with a grating for the men to stand on. All the brass 
fixtures are cleaned here. The tank in the lower right corner 
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Silvering Room and Chemical Testing. 


is filled with lye for removing the grease and old lacquer. The 
next tank, of which only one corner shows, is filled with hot 
water for thoroughly rinsing the material as it is taken out of 
the lye bath. The third tank is filled with an acid bath made up 
of equal parts of soft water, sulphuric acid and nitric acid, to 
which is added 5 per cent. of a saturated solution of sulphate of 
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SHOP PRACTICE 


copper and 5 per cent. hydrochloric acid. The material taken 
from this tank is immediately washed in a tank of flowing cold 
water. It is then dipped in flowing hot water to which has been 
added a little sal soda to neutralize any acid that may remain 
on the material. After thoroughly drying the material with a 
cloth it is dipped in a first class lacquer. 

Another interesting feature is the storeroom, as is shown in 
the illustration. The different tanks are conveniently arranged 


about a concrete mixing table 4% in. thick, 3 ft. 4 in. wide and 
16 ft. long, supported on eight legs of 1% in. pipe. The picture 
was taken directly over the counter. 

The electroplating room is also located on this floor. This 


Store Room in the Paint Shop. 


room is very well arranged and is equipped for copper, nickel, 
silver and brass plating. The tanks are lined with 34 in. glass, 
concrete being placed between the wood and the glass. A motor 
generator set operating at 220 volts and delivering at 6 or 8 volts 
with 100 amperes is used for the electroplating. 

The second story of this building is devoted to the glass work, 
all the designs in frosted glass used on the M. K. € T. cars 


General View of the Main Shop. 


being made at Sedalia. The silvering room is shown in the pho- 
tograph. The further table is made of concrete, being pitched 
toward the center and grooved as shown, so that it may be read- 
ily drained. Steam pipes extend through the body of the table, 
which is 4 in. thick, to heat it to the necessary temperature for 
silvering. It is supported by iron pipe legs screwed into flanges 
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on the floor to allow for adjustment when the table gets out of 
level. This room is also used for chemical testing. There are 
two other rooms on this floor, one for etching glass and the 
other a dark room for printing the designs on the glass. The 
acid or etching room is lined inside with painted cloth to pre- 
vent the fumes of the hydrofluoric acid used in the etching proc- 
ess permeating the walls. The acid tanks are lined with lead. 

Another interesting and profitable adjunct to the paint shop 
is the roof board dipping plant. The boards are put in one end 
of a paint trough through rollers, which force them along 
through 12 ft. of paint to the other end, where they are drained. 
This plant will dip 1,200 ordinary freight car roof boards an 
hour and will use about 234 gals. of paint to about 300 boards. 
The rollers are operated by a 2 h. p. motor. 


TURNING ECCENTRIC STRAP LINERS 
IN A BORING MILL 


BY V. T. KROPIDLOWSKI. 


The new design of locomotive eccentric strap, which utilizes 
a brass liner for the wearing surface of the eccentric, has made 
it a Serious problem to finish the liners speedily and accurately. 
To overcome the difficulty a chuck and centralizing box, which 
are shown in the illustrations, have been developed. 

Fig. 1 is a half side view and half sectional view and Fig. 2 
is a top view of the chuck. A pattern is necessary. unless a 
suitable casting can be found for the body B; the other parts 
are easily made from material available around the shop. First, 
the stem 4, of wrought iron, is turned 3 in. in diameter and 
threaded; the body B is then bored out and the stem 4 pressed 


Chuck and Centralizing Box for Turning Eccentric Strap Liners. 


into it. The body is then bored to a suitable taper, so that a 
short range of movement of the taper sleeve D adjusts the jaws 
C for the various sizes of liners. The brass ring E is fastened 
with tap screws to the taper sleeve D, and its upper lip fits 
loosely in a groove cut around the nut /. By turning the nut J 
the sleeve J) is raised or lowered by means of the connection of 
the sleeve to the nut through the brass ring E. The spring J 
pulls in the jaws C when the sleeve D is raised. The extension, 
No. 1, is made to fit the center hole of the boring mill table, 
and the chuck is fastened to it by bolts inserted in the slots K, 
in the wrought iron ring H, which is pressed onto the body B. 

Fig. 3 is a sectional view of the centralizing box. Steps are 
turned on the inner side to receive the different sizes of liners 
after they ‘are turned on the outside on the chuck. The liners 
are turned on the outside to fit the different sizes of straps, 
which are not subject to wear and, therefore, are tixed for all 
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time, and for this reason the steps inside of the centralizing 
box K can be turned to the standard diameters of the liners. 
The ring L is to accommodate a size for which another ste: 
in the main body K could not be cut. By the use of these tools 
it has been possible to finish, complete, one liner per hour at 4 
cost for labor of 41 cents. 


HAMMER FOR REMOVING SIDE ROD 
BUSHINGS 


At the Norfolk & Western roundhouse at West Roanoke, Va, 
a simple arrangement is used for driving in and removing 
side rod brasses. This is shown in the illustration and con- 
sists of a pair of iron guides running between the floor and 
the ceiling. A crosshead, consisting of two iron plates, belted 
together, operates on these guides and holds a discarded crank 
pin, which acts as a hammer. This hammer is directly below 
yy Ll 


ff M(wWo@? FIJI: Yee: 
Hammer Raised by the Friction of a Belt on a Revolving Shaft. 


a line of shafting and a belt passes from the hammer over the 
shaft with a piece of rope on the end. In order to raise the 
hammer the rope is tightened by pulling slightly on it and the 
friction of the belt raises it. When at a sufficient height the 
tension on the rope is released and the hammer drops, striking 
the brass in the rod, which is supported on an anvil below. 


SHIP BUILDING ON THE CLYDE.—During the first six months ol 
1913, the Clyde shipbuilders built 127 vessels, aggregating 38- 
470 tons, which is the largest output on record, exceeding the 
next largest output, that of the first six months of 1906, by over 
12,000 tons. 


SARATOGA AND SCHENECTADY RAILROAD.—The receipts on this 
road during the last week were between six and seven hundred 
dollars. This, considering the very small number of stranger 
who have visited the Springs, is very handsome and indicates 
with much certainty the future prosperity of the road.—From 
the American Railroad Journal, September 8, 1832. 


MASTER BLACKSMITHS ASSOCIATION 


Richmond Convention Included Papers on Flue 
Welding, Spring Making and Electric Welding. 


The twenty-first annual convention of the International Rail- 
road Master Blacksmiths’ Association was held at the Jefferson 
hotel, Richmond, Va., August 19-22. President McSweeney called 
the meeting to order at 10:20 a. m., August 19, after which George 
W. Kelly led in prayer. W. W. McLellan in a brief speech intro- 
duced Governor Mann of Virginia, who addressed the associa- 
tion, welcoming them to the state. Governor Mann was followed 
by Mayor Ainslie of Richmond, who gave the members the 
freedom of the city. Addresses of welcome were also made by 
the president of the Chamber of Commerce of Richmond, by 
W. D. Duke, assistant to president, Richmond, Fredericksburg 
& Potomac, and by the Rev. J. T. O'Farrell. On Wednesday a 
short address was made by W. H. Owens, master mechanic, 
Southern Railway, Manchester, Va. 


FLUE WELDING. 


E. J. Haskins (L. S. & M. S., Elkhart, Ind.) :—Flue welding 
and swedging at Elkhart is handled in the blacksmith shop. We 
have two flue rattlers, one of which is 23 ft. long and one 18 ft. 
long. These rattlers run about 15 revolutions a minute with a 
load of about 200 2-in. flues. The 2-in., 2'4-in. and 3-in. flues 
are cleaned in these rattlers from two to four hours, depending 
on the amount of scale. The flues, after leaving the rattler, are 
cut off at the firebox end with a cutter operated by compressed 
air and having two rollers below with a rotary beveled cutter 
above. They are then placed on an incline and rolled to a rack 
near the furnace, where they are heated, the ends belled out on a 


Flue Swedge Used on the Oregon Short Line. 


horn and the safe ends applied; they are then piled on a rack 
convenient to the welding furnace; one man swedges and welds 
flues of the three sizes. 

After welding, the flues are skidded to racks outside the 
building, on account of the limited room in the shop. The flues 
are brought from the rack outside to the hot saw oil furnace, 
where they are heated and sawed to the proper length on the hot 
saw. The operator of this saw takes his own measurements 
from the boiler to determine the length of the flues. They are 
then placed upright in a pit for the annealing of the ends. Any 
defects may be readily seen, as the flues are cut while heated. 

Five men in the flue department handle from 6,000 to 8,000 
flues per month. We use the Ferguson oil furnace and the 
Draper pneumatic welder and swedger. All the flues are tested 
on a hydraulic testing machine with 300 lbs. per sq. in. pressure. 
As some of our flues have four or five welds, we consider it a 
paying proposition to test them, as we find a number of defects 
with this method, most of them being in the old welds. 
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Scarf ends are made from new stock. In cutting them off we 
leave a scarf on the safe end of about \% in.; we heat the end of 
the flue and bell it on a horn. A safe end is then inserted in the 
usual manner and set down ready for welding. With this method 
we obtain a maximum amount of stock around the part of the 
flue to be welded, which holds the welding heat until after the 
two parts are welded together. We are able to weld successfully 
steel on steel, or steel on iron. When bringing a flue up to a 
welding heat great care must be exercised to heat it uniformly, 
not too rapidly, and to be sure and not overheat the steel safe end. 
Unless the operator is very careful he will endeavor to bring the 
iron flue up to the proper temperature for welding, which will 
overheat the steel flue, making it brittle and resulting in flues 
breaking in service, the fracture usually taking place just for- 
ward of the weld and through the steel portion. 

In the erecting shop the pits are so short that large super- 
heater flues cannot be removed from the modern boilers without 
opening the erecting shop doors. To prevent cooling the shops 
in winter and to provide a special platform for applying super- 
heater elements and the large tubes, we have designed special 
cars that fit in the door openings. They serve the purpose of a 
door and also a very convenient platform for the workmen in 
removing or applying the superheater units and the large tubes. 
The superheater flues of 5'4 in. and 534 in. diameter are cut off, 
removed from the boiler and placed in the cars. The firebox 
ends are cut off square by a machine located in this car, and the 
flues are then brought to the blacksmith shop to be cleaned and 
welded. We place about 17 of them in the rattler and mix with 
them 125 short flues of 2 in. diameter; from three to four hours 
in the rattler cleans them sufficiently. We use safe ends about 
6 in. long with an abrupt scarf on one end. The flues are taken 
from the rattler to the oil furnace, heated, belled out with full 
thickness of metal and the safe ends applied. The flue is then 
put back in the furnace, brought up to a welding heat and welded 
on a 200-pound Bradley belt driven hammer, for which we have 
constructed a special mandrel and die. We use three men for 
this operation, a flue welder and two helpers. We do not test 
any superheater flues welded in this way under the Bradley ham- 
mer. Out of the 25 sets of flues so welded we have lost only two 
flues on account of leaks in the welds. We apply safe ends on 
large flues with a lap of 54 in. before welding. This provides 
ample stock, and after it is closed and worked under the heavy 
Bradley hammer it makes a perfect weld. We also swedge 
superheater flues of 514 in. and 534 in. diameter in this same 
manner, averaging about 11 large flues per hour, welding and 
swedging. 

Fred B. Nielson (Oregon Short Line, Pocatello, Idaho) :—It 
is of more importance to swedge the flues than to weld them. 
Our superintendent of motive power took the subject up with 
me to find some way whereby the flues could be swedged without 
hammering the scale over them, as I am positive even by having 
the air blowing on the swedge, a certain amount of the scale 
drops down on the bottom of the swedge and the result is that 
a certain portion of it is hammered into the flue. In order to 
overcome this we made a swedging machine operated by com- 
pressed air, practically of the same construction as a bolt ma- 
chine, and have had good success with flues since installing it. 
The dies are grooved to hold the old flues, which are sometimes 
a little smaller than the new ones. We have never tried to swedge 
any superheater flues with the machine, but I am sure it will do 
the work. 

George Massar (C., N. O. € T. P., Ludlow, Ky.) :—We re- 
paired 625 superheater flues from January 1, 1913, to June 1, 1913. 
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We converted our 2%-in. roller machine so the change can be 
made in 20 minutes to weld 412-in. or 514-in. safe ends on super- 
heater flues by changing the mandrel and using the same rolls 
that are used for welding 2-in. or 24-in. flues. For swedging 
them down from 5% in. to 4% in. for welding on safe ends, the 
welding rolls are taken off and taper rolls put on, using the 
same mandrel that is used for welding. Our flue furnace is so 
arranged that the change can be made in a very short time 
from welding superheater flues to the 2-in. size. Instruc- 
tions have been issued by the superintendent of motive power 
not to have more than one weld on superheater flues at one 
time. In order to do this, the flues must be cut off close to the 
front and back end of the flue sheet to have as little waste as 
possible. The flues are cleaned in a rattler, taken to the cutting 
off machine, cut off and scarfed on the inside with a reamer 
1% in. taper to 3 in., making the scarf 54 in. long. The safe ends 
are chamfered on the outside with the same taper. The cutting 
of old welds, reaming and chamfering safe ends is done on one 
machine by changing tools. In welding, the safe ends are put on 
the mandred cold; the flue is then heated and forced on, this 
making a neat scarf, as both have the same angle. The flue is 
then put in the furnace to be welded; when the proper welding 
heat is produced it is then bumped up, taken out and welded 
under the roller machine. We use charcoal iron safe ends, No. 
10 gage, cut to suitable lengths so as to allow but one weld in 
each flue. This can be done by first welding on a S-in. énd, 
second 8 in., third 11 in., fourth 15 in. We have three men on 
the job, and they average from 10 to 12 flues per hour; they have 
welded 103 in eight hours. The flues are not tested before being 
put in the boiler, and we have never had a complaint from the 
foreman boiler maker. 


TOOLS AND FORMERS. 


John Carruthers (D. M. & N., Proctor, Minn.) :—We have but 
one forging machine in our shop, and have to use it for both 
light and heavy work; I think it a good idea, when there is but 
one machine in a shop, to have a large one, because light work 
can be done on it. but heavy work cannot be done on a small 
machine. For instance, we make 5%-in. grab irons on a 3-in. 
machine, one end in one heat; these are upset, punched and bent 
ready tó go on the car after two heats. 

We started to rebuild a number of cabooses, and needed a lot 
of pieces bent in various shapes; I had no bulldozer, so had to 
make one. I obtained a cylinder 19 in. x 24 in,, and some rails 
and made an air-driven machine which does the work very well. 
We can bend 6 in. x 1% in. material, and we also bend drawbar 
pockets with it. 

It is possible to make too many tools. I mean that we can 
make tools for work that will not pay for the making, because 
there are not pieces enough to make. It will not pay to make 
a tool for a machine to make about twelve articles once in six 
months; it would be cheaper to make them by hand. 

Material for dies and punches depends a good deal on what 
kind of forgings are to be made; we have them made of cast 
iron, carbon steel, axle steel, tire steel and some cast iron with 
steel faces. We make most of them of air hardening steel, 
which we find is the best for punches, as we have them from 
3/16 in. to 1% in. round. We punch all of our brake hanger 
pins and brake rod pins with a round punch, which I find is 
cheaper than drilling them. 

Chas. Popisil (Union Pacific, Omaha, Neb.) :—I believe that 
there are times when it pays both the foreman and his company 
to make tools or formers for one job only. I had an example of 
this at Omaha when a man came to the general foreman with a 
broken manhole plug. He was referred to me and I got a bar of 
square steel and made a ring the size of the manhole. After I 
had the proper ring or former made, I took a piece of soft steel 
large enough to cover the former, heated it and dropped it under 
the steam hammer, trimmed the surplus off, put the proper radius 
in and had the holes drilled. 
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Discussion.—J. E. Carrigan (Rutland Railroad, Rutland, Vt.): 
—I find we are apt to make a mistake in punching holes. We 
have got to leave quite a little clearance in the back die for the 
punch to pass through, as much as with the ordinary punching 
shears; if we don't we will break every punch we put in. If 
there isn’t enough clearance behind, it will break the end out. 
I do not use any particular method in hardening my punches. 
I punch 3/16 in. x 13/16 in. slotted holes in a 34-in. round, and I 


have punches that have made thousands of these. 


H. E. Gamble (Penna., Altoona, Pa.) :—We had to set a 
number of splice bars with a big pad. It is impossible to do it 
on the anvil, and it is an impossibility to get up dies for it. I 
took two pieces of rail the size of the splice. left them apart 14 
in. or 34 in. and put them on the press. I built the splices on 
the rail and I made a perfect job out of No. 100 splice. I do not 
believe it would be possible to set one of these splices by hand. 

Alex. McDougal (B. & A., Milo Junc., Me.) :—When I came to 
the convention I was instructed by my superintendent of motive 
power to tind out a good scheme for making main and side rod 
keys without planing them. The only tool I have to work on is 
a steam hammer. 

T. E. Williams (C. & N. W., Chicago. Ill.) :—We shear them 
off in the blacksmith shop. The body of the key is cold rolled 
steel bought the right size, and it is sheared off the right size. 

G. L. Gay (A. C. L., Rocky Mount. N. C.):—We order the 
steel the size we want it, cut the keys off in the cold saw or 
shears and put them on the milling machine; a great number are 
milled at a time, and we find this the cheapest method. 


ELECTRIC WELDING. 


Joseph Grine (N. Y. C., Depew, N. Y.):—In common with 
many others, our first experience with electric welding was very 
disappointing and failures were so many that at one time we 
came pretty nearly giving up the process entirely. With the 
discovery of an error in the adjustment of our machines. and its 
correction, marked improvement in results were obtained at once. 
We have two electric welding outfits, which have been operated 
day and night since May, 1912. At one of our shops 102 broken 
locomotive frames located in all varieties of places and on all 
sizes of power have been welded, and so far without a single 


| Section at Mela 
frame Scarfeo Through lo 
Cylinder and Welded from Inside. 


Frame Welded by Electricity at the New York Central Shops at 
Depew, N. Y. 


failure; we believe it the easiest and cheapest method of weld- 
ing frames without removal from the locomotive. There is no 
expansion or contraction to contend with in making such welds, 
and after completion the frame is in its original position. 
There is also a minimum amount of stripping needed. 

In frame welding the machines are adjusted to work at 147 
amperes and 60 volts. The frames are prepared for welding in 
a similar manner to that for welding over a fire. They are 
“Vd” out by means of the oxy-acetylene machine, the oxidized 
surface left by the burner being then chipped off by an air ham- 
mer and chisel so that a clean surface is presented for the elec- 
tric welder. 
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The following is the total cost of welding frames of three 
different dimensions: 


Frame 5 in. x 5% in. 


o A A EEE ae ee $5.63 
Material an Rak a ee es 3.38 
Total gadina ew ca ea cue Sete $9.01 

Frame 4 in. x 4% in. 
LADO wits co oe ee Sh oe eee wee ees $4.01 
Matérial id al Ba eae arte 2.51 
Total aaa $6.52 

Frame 4 in. x 2% in. 
abor sander tad eee heer E cae $3.03 
Material vanas ra Ra 1.95 
Total Lord ete ee eae $4.98 


This includes the oxygen used to prepare the frame, wire nec- 
essary for welding. as well as the cost of the current used. 


Right Side 
Broken Pedestal Jaw Welded by Electricity. 


It is very rarely that we have to take down a frame for weld- 
ing purposes. The process is also being put to many other uses 
besides frame welding, such as welding firebox cracks and 
patches, welding flues in the sheets, filling in wasted spots about 
boilers or fireboxes, filling in worn motion work, filling in frames 
that have been chafed by spring hangers, plugging holes of all 


ks 


AS Cross Section ot Weld 


Note- The Fractured Section 
of The Jaw Was Cut Out at 
fbints of Welds. A New 
Section Was forged, Machine 
and Welded into frame as 
Mown. 


Right Side 
Frame Welded by Electricity. 


descriptions, welding mud ring corners, etc. As an illustration 
of its utility on firebox sheets, there have been made at the shop 
referred to 201 firebox welds with only seven failures, or less 
than four per cent., and those that did fail had an average life 
of 58 days before so doing. 

Another item of saving effected by the process during the past 
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winter is the filling up of flat spots on 46 locomotive driving 
wheel tires, these spots running in length from 21⁄4 in. to 4% in. 
It would, of course, have been necessary to turn these tires had 
1t not been for the electric welder. 


DROP FORGING. 


F. P. Diessler (Bessemer & Lake Erie, Greenville, Pa.) :—We 
make a number of drop forgings by making two blocks of steel, 
top and bottom, with pins at the sides to act as guides. We 
make a reasonably smooth pattern of what we want, forge two 
blocks of steel and sink the pattern two-thirds of the depth in 
each one. We then take these blocks to the machine shop and 
face them so as to make the impression one-half the depth in 
each block, and also plane or mill 1/16 in. deep around the edges, 
and 1'4 in. from the impression for splash. After the dies come 
from the machine shop we harden the faces and block out or 
bend the stock to suit the work; we then take a good heat, open 
the blocks, insert the stock and strike one good blow under the 
steam hammer. The top block is then lifted and the piece taken 
out. We try to do this work with one blow, as the tools will last 
longer, because otherwise the fin chills quickly and dents the 
edges of the tools. We make trimmers to trim off the fin; this is 
done cold by making blocks of steel the shape of the work, with 
clearance from top to bottom, so as to clear when driven through 
under the hammer. By this method drop forging dies can be 
made very cheaply and they will do a lot of work that will an- 
swer the purpose, and do it quickly. I believe that all shops 
should have at least one drop hammer, as that is the only way 
to do this work properly. 

H. E. Gamble (Penna., Altoona, Pa.):—We have a 12,000- 
lb. steam drop hammer from which we have produced some fine 
forgings, weighing from 100 to 300 lbs. The dies made for this 
hammer must be large and well heat-treated to withstand the 
blows. The larger the hammer, the more roughing out is re- 
quired from the forge shop. The trimming press used for this 
hammer is operated by hydraulic power and has a capacity of 
200 tons. 

G. F. Hinkens (Westinghouse Air Brake Co.) :—The secret of 
drop forging is in making the dies, and the secret of the die is in 
making the preparatory part so as to get the stock in the right 
place before placing it in the finishing die. There is a great deal 
of skill required by the die maker. 1 do not think that the 
ordinary machinist, until he has the experience, can make a die 
for a drop forging from a blue print or from a model unless he is 
instructed by somebody who knows how the die ought to be 
made. 

The next important thing is the hardening of the die. Drop 
forging dies are very expensive, and the cost of the work depends 
on the number of pieces that can be made by the die, which will 
range probably from 1,600 up to 40,000, depending on the shape 
of the forging. We harden all our dies by a special method; 
they are all tried for hardness. 


MANUFACTURING TRUCK TRANSOMS FOR PASSEN- 
GER COACHES 


George Fraser (A. T. & S. F., Topeka, Kan.) :—The manu- 
facture of wrought iron transoms for passenger coach trucks 
is a very difficult operation, in the absence of a suitable forging 
machine capable of forming the transom ends from solid ma- 
terial. A forging machine suitable for such heavy duty requires 
so large an investment that it is inadvisable to have such equip- 
ment where transoms are made in small quantities. Forging a 
transom of this design in the usual manner by means of the 
steam hammer and anvil makes the production cost prohibitive 
and renders it necessary for these parts to be purchased from 
the builders of coach trucks. 

The problem has been very satisfactorily solved at the Topeka 
shops of the Atchison, Topeka & Santa Fe, by means of dies for 
use under the ordinary steam hammer. The details of the opera- 
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tions are shown in the accompanying illustrations. The two parts 
of the transom end are punched out separately under the steam 
hammer. The foot is a piece of bar iron bent at right angles 


with a square hole and lip to assist in the welding operations. 
The web is punched from plates of the required thickness with 


Two Parts of a Coach Truck Transom After Being Formed with 
Dies Under a Steam Hammer. 


the assistance of the die in position under the steam hammer. 
The two parts are assembled by inserting the lug on the web 
through the square hole in the foot and riveting it over slightly 
to hold the parts firmly together. The parts thus assembled are 
placed in the furnace and heated sufficiently to be welded to- 
gether with one operation under the steam hammer. 

The die parts are held in position by keys through the cross- 
bolts, which facilitates the assembling and dismantling for weld- 


Die in Position for Punching Out the Main Part of the Transom 
End. 


ing purposes. When the parts assembled are sufficiently heated 
in the furnace, they are placed in position in the die and the 
welding is completed by several strokes of the plunger. After 
the transom end leaves the die, the forming has been so well ac- 
complished as to render unnecessary any further dressing or 
trimming. After the ends have been formed they are welded to 
the crossarm in the regular manner on the transom. 


SPRING 


G. M. Stewart (Penna., Altoona, Pa.) :—The spring business 
has taken the same forward movement that all other industries 
have, leaving the old hand practice behind and resorting to ma- 


MAKING AND REPAIRING, 
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chinery, the demand for springs now being so great and :- 
need of uniform and dependable work so obvious. There is: 
question but what spring making has reached the highest p= 
of efficiency possible with the aid of the human eye, but with tt- 
use of the pyrometer and machinery, it is possible to tum .- 
more work and have it much more accurate than by hand pracu:: 
One of the machine manufacturing companies is now mak-: 
a machine for manufacturing springs, to be used by one of t> 
large spring makers at Pittsburgh. There has been installed = 
one of the Pennsylvania shops a machine for making sprinz- 
which has proven a success, not one failure having been fori 
in the making and adjusting of 2,000 plates recently turned ou: 


Parts of Coach Truck Transom End Assembled for Welding. 


This machine shapes the plates properly, the pyrometer being 
used to get the correct temper, and all the plates being exact 
duplicates. It also shows a saving of not less than 30 per cent 
in the cost of production. I may be somewhat premature im 
saying that elliptical springs will sooner or later be made by 
machinery, and without the use of a hammer, but in a number 
of shops this method is now in every-day operation and has re 
sulted in a decided saving and a better spring. An objection 
may be raised to the machine method on account of the large 
number of designs of springs generally made or repaired in rail- 
road shops. To induce the designing engineer to change designs 
will take time. However, if it can be shown that a superior 


Die and Plunger for Welding Transom Ends. 


spring can be made at lower cost, the question of providing the 
proper machinery will at least receive careful attention, and We 
may also hope to see a number of springs, differing only slightly 
eliminated. 

A number of methods of manufacturing elliptical springs UY 
machinery are now employed. All that I am familiar with d0 
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this work in a hydraulic press or a bulldozer. Two methods of 
bending the leaves have been called to my attention. By one of 
these a number of fingers set close together like piano keys are 
employed; these are set to the desired radius by cams or by bolt- 
ing each finger separately When these are set the working sur- 


face looks like a piano keyboard bent to the shape of a spring. 
When forming the spring plate it is pressed between two of 
these keyboards, or one keyboard and a second set of weighted 
fingers, where each finger has a separate weight. 


The hot leaf 


Dies Assembled for Welding Transom Ends. 


is placed on the keyboard and is forced against the weighted 
fingers, raising each according to the camber. This method looks 
promising, especially where a large number of designs are re- 
quired. Another method employed is to use dies, or dies and 
easily-made liners, for each radius of spring leaf. This requires 
a number of die liners, but when once made they will last for an 
indefinite number of leaves. By this method the leaf is pressed 
while hot between two dies, either in a hydraulic press or bull- 
dozer. Either method will make elliptical spring leaves more 
uniformly than by hand setting. 

For the large elliptical springs, such as are used on locomotives 


Transom End After the Parts Are Welded. 


and cars, the taper put on the leaves is rarely correct, and if 
properly made it should only extend back from the end about one 
inch. As a matter of fact the leaves are tapered back two or 
three inches, and as a result the taper of one leaf extends over 
the taper of the leaf above, so that the object of tapering is de- 
fected. Some railways have done away with tapering spring 
leaves, which is a step in the right direction. In some cases the 
leaf is square at the ends as it leaves the shear when cut from 
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the bar, and in other cases the corners are clipped off, making 
the end of the leaf look like a spear with the point cut off. 
Either method makes a good looking spring, and saves the cost 
of heating the ends for rolling the points. I believe that the 
tapering machine could be put on the scrap heap, as has been 
done in one shop that 1 know of. Omitting the tapering of the 
leaves makes it much easier to form by dies, as it is difficult to 
make dies to fit the tapered ends. 

There is a method of manufacturing elliptical springs in which 
a hydraulic press is used. This is a double or two-story press; 
that is, one press above the other, each controlled by three rams 
of 25 tons capacity each; by suitable valves 25, 50 or 75 tons 
pressure may be used, according to the size of the leaf. In the 
bottom part of the press the end corners of the leaves are clipped 
off and the nib formed at the center; in the upper half the leaf 
is formed to the proper radius or camber. Following the leaf 
through, the process is as follows: The leaves are cut to the 
proper length, placed in the furnace, and the ends are then cut 
and the nibs formed in the lower part of the press. Next, the 
leaf is formed to the proper camber in the upper part of the 
press, the third and fourth operations being made with the one 
heat. It is then allowed to cool, and next is heated to 1,500 deg. 
F. and quenched in oil; it is then heated to 800 deg. F. and al- 
lowed to cool in air. 

In every-day practice two men can easily cut, nib and form 
600 leaves in a ten-hour day. To change from one length of 
leaf to another takes about 15 minutes; to change from one kind 
of spring to another takes from 15 to 30 minutes. 

Probably no piece of steel is hardened by a much worse method 
than the locomotive spring. No blacksmith would think of hard- 


Coach Truck Transom Complete. 


ening a lathe tool in the crude method used in hardening springs, 
yet with the heavy equipment of today, the spring must stand 
much abuse. In a number of shops the following is the prac- 
tice: First, the leaves are formed and allowed to cool off; second, 
the leaves are heated in a furnace to about 1,500 deg. and 
quenched in oil; third, they are drawn to about 800 deg. F., taken 
out and allowed to cool slowly in air. Recording pyrometers 
showing the temperature, are used on all furnaces; by this 
method the foreman can keep a record of the temperature. Heat 
treatment will add from one to two cents to the cost of each 
leaf, but it is well worth the money, as failures of heat-treated 
springs are very rare. 

As an illustration of what may be done by machine forming 
and heat treating, by actual practice, 18,000 leaves were handled 
by this method and not one was broken or failed in a test. Ex- 
perience indicates that there will be a saving in repairs to heat- 
treated springs. 

Vanadium steel has proven quite an advance; but if it is at- 
tempted to harden it by the hit or miss method that has been the 
practice for spring work, trouble may be looked for. Vanadium 
steel springs must be properly heat treated and all others should 
be. Insist on having pyrometers on all furnaces in which springs 
are heated and see that they are in order. 

Discussion—J. Carruthers (Duluth, Missabe & Northern, 
Proctor, Minn.):—I have had considerable experience with 
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vanadium steel for springs. We had some large locomotives 
with trailer springs that were giving considerable trouble, for 
the simple reason that we did not know how to use vanadium 
steel. We take the springs, cut them off and do the preliminary 
work, then place them in the furnace, which is brought up to 
1,650 or 1,700 deg. F. We take the temperature in the furnace 
with a water pyrometer. 

In making trap door springs for coaches we bring the steel up 
to 1,700 deg. and form it; when it is formed, we put it in oil to 
cool. It is then put back in the furnace and brought up to 1,450 
deg., and it is then taken out again and put into oil; it is next 
put in a tin bath, which is brought up to 975 or 1,000 deg., so 
that it shows a dark red. 

We treat the carbon steel springs the same way, but we do not 
get the same results. 


PIECE WORK 


Geo. P. White (M. K. & T.) :—Piece work enables a foreman 
to estimate the cost of work and length of time that will be nec- 
essary to prosecute such work within a very small margin, for 
the workmen are after the money and know that it depends upon 
what kind of a day's work they put out, as to the amount of 
wages they will draw. For instance, we have 500 of a certain 
class of car to build. Knowing that our material is in stock 
and we have the drawings to work to, our first line up would 
be to get out the forgings for the bottom, then the bodies and 
trucks. A foreman in a piece work shop should be able to tell 
within a day as to when certain forgings will be received for 
this work, as he would know the cost that he has to pay for 
each item, and would also know the amount that each workman 
would try to make. If it should come about for some reason 
that the company wanted this work several days ahead of the 
specified time, it is a very easy matter to push the work some- 
what faster in a piece work shop than in a day work shop, for 
when the workmen can see they are to benefit their pocketbook, 
they will strain every effort to get just a little more out of 
each day. 

J. H. Dalton (Erie Railroad, Huntington, Ind.) :—We work 
piece work on new and repair work. Wherever there is piece 
work the output is greater and that is what we are looking for. 
Some say, under the piece work system they get an inferior 
grade of work. I don’t think so. If a man does a job which 
will not pass inspection, send it back to him and let him do it 
over on his own time and he will soon begin to do his work 
right. Under the piece work system the foreman has got more 
time to look after his other duties, because if a man gets out 
of a job he will hunt up the foreman instead of the foreman 
having to watch him. He will also take better care of his tools 
and have them ready for the next job. 

C. E. Lewis (Penna., Baltimore, Md.) :—I have had about 29 
years' experience with piece work, and think it is the only fair 
way to have work done. When the piece work system was first 
started at the Baltimore shops, there was a great deal of preju- 
dice against it. The men seemed to think it was only another 
way of getting more work out of them, but they soon found 
that there was an advantage in it for them; and now if you 
ask a man to work day work he will become dis®atisfied at once. 
I believe that all work should be done piece work. One of the 
worst things to contend with is that the prices are not set right 
at the beginning. If you get the price right at first, you will not 
have much trouble. When you set the price on a job of piece 
work be fair to the men as well as to the company. We have 
gang foremen that check the men on and off the jobs. These 
gang foremen should be men who will not show partiality to 
any one, as the men will soon get dissatished if they are not 
given fair treatment. I find that piece work is much easier for 
the foreman, as he does not have to watch over the men to see 
that they do their work properly. It is just as easy to do repair 
work by piece work as it 15 new work. If we repair a chisel 
we pay so much for the head and so much for the blade; re- 
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pairing a pair of tongs, so much for each jaw, etc. I find tr. 
the man who works piece work has his mind on his work mem 
and find him studying out ways by which he can get out mon 
work. Do not cut prices because a man is making more mon: 
but encourage him to improve the tools and give him credit i- 
improvements that he makes. 

Discussion—E. Dixon (W. € L. E., Toledo. Ohio) :—Eser 
job in our shop is done by piece work, except coal wheeling 37. 
tool dressing. When a job comes in the shop, the inspec.” 
takes the time on it and it is entered in a book; when the masn- 
car builder gets time he goes over the job and sets a permanez: 
price. The helpers are paid by piece work for building fires 
the oiler is paid in the same way for oiling machines. I ni 
if the blacksmiths haven’t work they do not stand around: the 
look for me and if I do not give them work they complain. 


OXY-ACETYLENE WELDING AND CUTTING 


E. Dixon (W. € L. E., Toledo, Ohio) :—In making this repoz 
I will submit records for three jobs as follows: 
Tail block for 200 ton wheel press; broke on Saturday. Marz: 
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Arm for Automatic Rivet Maker Welded by the Oxy-Acetylene 
Process. 


8, about 11:30 a. m.; was welded and annealed Saturday after- 
noon and machine was in working order Monday morning, a: 
a labor cost of $4.20. 

Kick-out arm on Ajax automatic rivet maker: broke Feb. Ņ 


Tall Block for 200-Ton Wheel Press Welded by Oxy-Acetylene. 


about 10:30 a. m. At 7:30 a. m., February 21, the machine was 
in running order at a labor cost of $1.05. 
Cylinder head on 750 lb. steam hammer; this hammer was 
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out of commission about 20 hours, and the labor cost was $4.90. 

Had we not had the acetylene gas plant we would have had 
to send each of these pieces to the factory, causing a delay of 
from 12 to 15 days for each machine. 


CASE HARDENING 


George Massar (C., N. O. & T. P., Ludlow, Ky.) :—We have 
double deck furnaces especially designed for our spring work 
and case hardening. We use cast iron boxes and lids. The 
pieces to be hardened are packed in one of these boxes of a 
suitable size. Pack the box carefully with the article to be 
hardened, so as to allow enough potash when dissolved to cover 
the work to be hardened. Cover the edges of the lid with fire 
clay to make the box as nearly airtight as possible. Allow the 
box to remain in the furnace from eight to ten hours at about 
1,600 degrees F. Good results cannot be obtained with a heat 
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of the box with 1 in. of the carbonizing material, then place 
the work to be hardened 1 in. from the ends and sides of the 
box, and 1⁄4 in. between pieces; cover this with 1 in. of carbon- 
izing material, and place the lid on the box. The length of time 
required in case hardening is regulated by the depth of the cas- 
ing desired and the size of the pieces. At the close of the car- 
bonizing period the box should be allowed to cool with the 
work undisturbed until cold; then remove the work from the 
box and reheat it slowly to from 1,450 to 1,472 degs. F. and 
quench in cold water, oil or brine, as the hardness requires. 

C. A. Sensenbach (Penna., Sunbury, Pa.) :—The factors gov- 
erning case hardening are equipment, temperature, time, and the 
nature of material. I have placed equipment first, as I do not 
believe it is possible to get good results with a slip-shod equip- 
ment. Good results cannot be obtained unless the temperature 
is even. If the temperature is allowed to go below 1,300 deg. 


Height To Suit Conditions 


e DE 
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Furnace and Air Cooling Chamber for Hardening High Speed Steel Cutters; Louisville & Nashville. 


that is not uniform. If the heat is too low, satisfactory car- 
bonization cannot take place. 

R. E. Cronier (Atlantic Coast Line, Montgomery, Ala.) :—In 
case hardening I have for the past 12 or 14 years used car- 
bonated bone with prussiate of potash next to the work when 
I pack the box. I like a wrought box as it is a little lighter to 
handle, heats through quicker, and will stand more heat than 
a cast box. I generally burn from 12 to 16 hours, and always 
take a test piece of 34 inch or 1% inch round and have 1-16 inch 
or 3-64 inch on test, which will give me about 1-16 inch or 3-32 
inch on an ordinary size link or block which I think very good. 
I have only a draft furnace for spring work and I do my case 
hardening in it. I generally pack my own box and see it put 
in the furnace, and see that red heat is kept on the box if pos- 
sible. I dip in a clean water bath with wire netting in the bot- 
tom so as to keep the water all around the work. 

J. P. Kane (Baltimore & Ohio, Newark, Ohio) :—To obtain 
the proper results in case hardening, a lot of pieces should be 
packed in a cast iron box of suitable design, say 9 in. deep, 18 
in. wide and 30 in. long, with a lid to suit. Cover the bottom 


F.. the carbonizing stops, and decarbonizing is liable to take 
place; if the temperature is allowed to go as high as 1,850 deg. 
F., there is a tendency to crystallize the metal, and it is an ac- 
cepted fact that a good penetration and good depth cannot be 
obtained with an uneven temperature. I have found that a 
temperature from 1,500 to 1,650 deg. F. gives good results, of 
course depending on the material used, but it must be maintained 
at that point or the results will not be good, and will show an 
uneven case after the reheating. 

On small pieces I have obtained 1-16 in. case in 5 hours’ car- 
bonizing. On large pieces, such as links, crosshead pins, etc., 
I have found it necessary to run as long as 16 hours, carboniz- 
ing time. I think with the proper equipment a regular chart 
could be tabulated. 

The factor of material is a delicate one and the source of 
considerable argument, and I believe there are as many combi- 
nations of materials used as there are railroad shops. The old 
style of material was raw bone, and I have had some fair re- 
sults with it, but my principal objection is the tendency to pit 
and scale the pieces, caused by the excess of moisture and 
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sulphur in the bone, and also it seems impossible to get two 
batches alike. 1 also strongly object to the use of any cyanide 
preparation on account of the poisonous fumes. I have ob- 
tained excellent results with hydro-carbonated bone black and 
prefer it to raw bone, as I have found it more uniform, which 
is very essential. I have also been able to get a good depth of 
case in a reasonable time. 


HEAT TREATMENT OF METALS 


H. E. Gamble (Penna., Altoona, Pa.) :—We have a plant for 
heat treating locomotive parts, and the results obtained are be- 
yond first expectations. I believe that the heat treating of the 
steel casting must come, especially the main frames of the loco- 
motive, as the annealing of the main frames is not enough. 
They need some refinement; why not quench them, as we would 
other parts of the locomotive? 

James A. Ridgely :—In heating tool steel of about .9 carbon, it 
goes through many changes. Take as an example a piece of 
properly annealed tool steel at atmospheric temperature; in heat- 
ing, the temperature will rise uniformly until it reaches about 
1,300 deg. F. Here the temperature remains stationary until 
certain internal conditions have been satisfied, when it again rises 
uniformly to about 1,400 deg., when the second transformation 
takes place. The temperature again remains stationary until this 
has been completed, and it again rises uniformly to about 1,550 
deg., where the third change takes place. These changes have 
been designated as the recalescent points, and we will refer to 
them as Ac-1, Ac-2 and Ac-3. 

If suddenly quenched in water at Ac-3, or 1,550 deg., the steel 
will be very hard and coarse, and the metal will be held in the 
condition in which it was placed by the applied heat. If allowed 
to cool slowly the temperature will drop uniformly until slightly 
below the temperature at which the transformation took place. 
This point has been designated as Ar-3. When the changes in 
the structure and grain have been thoroughly completed, the heat 
again falls uniformly until it reaches a temperature of about 
1,350 deg., at which point the second change takes place, which 
is the opposite to that on the rising temperature, and has been 
designated as Ar-2. After the change has been completed at 
this point it again lowers in temperature uniformly to the next 
point, Ar-1, or about 1,250 deg.; after this change it gradually 
lowers to atmospheric temperature. These have been called the 
decalescent points. 

During these changes in the metal the iron assumes three dif- 
ferent conditions. While the temperature is rising to Ac-2, it is 
highly magnetic and has been called Alpha iron, or “A,” or or- 
dinary soft iron, as we know it in ingot iron or steel. At about 
Ac-2 it Ioses its magnetism, and between Ac-2 and Ac-3, it is 
as non-magnetic as brass and has been called Beta iron or “B,” 
a hard variety as we know it in hardened steel. This change in 
magnetism is accompanied .by a change in electric conductivity 
and specific heat. At Ac-3 another change in electrical conduc- 
tivity takes place, and also in the metal’s crystalline form. Above 
Ar-3 it is called Gamma iron, and is very low in tensile strength. 

The question of when to quench tHis steel after it has reached 
the recalescent point has been asked many times. The writer 
has found that a variation of 100 deg. can be allowed in the tem- 
perature without doing harm to steel ranging from .85 to 1.30 in 
carbon, covering tool steel for general work, and also finds that 
steel containing 1.20 carbon can be quenched at as high a tem- 
perature as 1,472 deg. without injury to the steel. 


CAST STEEL IN THE BLACKSMITH SHOP 


George F. Hinkens (West A. B. Company) :—The most im- 
portant element in steel, so far as the tool user is concerned, is 
carbon. Cast steel is iron and combined carbon in the hardened 
state, and iron and graphite carbon in the annealed state. The 
tool smith should know the carbon points of steel he is working. 
For example, if he has been in the habit of making milling cut- 
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ters out of steel containing 125 carbon points he knows just +: 
degree of heat is suitable for the right temper. If he shoul --. 
ceive a piece of steel with only 110 carbon points, he would x 
the milling cutter too soft, yet he could in either case make; 
satisfactory tool if he knew the carbon points. Purchasing agr- 
should bear this in mind, and give the mechanical depanme 
what they call for, for it is both common sense and true econ:”- 
to leave such matters to their judgment. 

A point in this case means one one-hundredth of 1 per cer: 
The following is a classification of tool steels: One hundred :-: 
fifty carbon points, suitable for tools for lathes, planers, benrz 
car wheels, etc.; 135 carbon points suitable for large lathe əni 
planer tools, medium size dies, etc.; 125 carbon points suital'- 
for taps, reamers and drill; 115 carbon points suitable for seres 
cutting dies, chisels, punches and milling cutters; 105 car'.: 
points suitable for cold chisels, punches, dies, large taps, milh- 
cutters, small shear knives; 95 carbon points suitable for laze 
punches, shear blades, large dies and some blacksmith tools: > 
carbon points for stamping dies, hammers, cold sets, track chise» 
and smith tools; 75 carbon points for swedges, flatters. cupp::: 
tools and blacksmith tools generally. In ordering steel give te 
temper, or state the purpose for which the steel is to be use. 
The carbon points given are obtained from average results, b 
must not be adhered to strictly, as conditions may necessitate : 
deviation. For example: a lathe tool for turning hard tires, tw! 
steel, or for hard roll turning will require 150 carbon points. 
whereas a lathe tool for turning bolts or soft material will re 
quire from 125 to 135 carbon points. The speed of the machine 
and the nature of the material to be cut are factors. 

It is very discouraging to the steel maker to find that after all 
his care and expense his product is abused in heating after i 
leaves the mill. Unequal heating will produce an inequality “: 
the particles, and will cause their displacement in one directs 
or another when steel is subjected to the forging process. Is 
working a piece of steel with uneven heat the particles are 
pushed out of their normal position and no amount of annealing 
can altogether replace them. The particles of steel will arrange 
themselves only in obedience to natural laws. Forging steel at 
black heat will crush the particles or bring about rapid crystalli- 
zation or enlarged crystals. Steel should be in a plastic state 
during the process of forging, and the heat should be as even 
as it is possible to have it; the force of the blow should also 
penetrate the whole mass so as to prevent the drawing of the 
exterior surface away from the core or center. When the outside 
of the steel is worked more than the inside, the effect 15 telescopic. 
and the steel can only be rehabilitated by annealing, and then 
by no means will the temper be uniform. 

Overheating of steel changes the particles of pure steel to 
crystals of oxidized carburet of iron, and by cooling in water 
little diamond points of combined carbon and steel are fixed, but 
fixed so loosely in this crystallized frame work that holds them 
that it breaks down and they crumble out. Overheating under- 
heating, overworking and underworking will change the struc- 
ture of steel, that is, down to 40 carbon points and below. Ever 
degree of heat in any of its stages registers itself in a piece ol 
steel. The higher steel is in carbon, the more mercurial; 1 
other words, high carbon steel is more sensitive and yields te 
influence more readily than low carbon steel. The proper heat 
is learned only from experience. If the toolsmith, in forging 
a tool. were to reduce a piece of steel from 6 in. to 3 in in 
diameter, he would use a higher heat than in reducing a piece 
of steel from 2 in. to 17% in. in diameter. In the first or large! 
piece he heats up the coarse grain, but the sufficient amount ol 
hammering in reduction of bulk refines the steel and no harm Is 
done; if the second or smaller piece is heated up to the sam 
high heat as the first piece, he starts with the same coarse grain 
as in the larger piece, and a reduction of only % in. in diamelt! 
under the hammer is insufficient to hammer-refine the steel; tH 
larger piece will hammer-refine and reduce in heat at the sam 
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time. Not so with the smaller piece; it will receive no hammer- 
refining and the high heat will leave its structure coarse. 

The object of annealing is two-fold; to remove any discrep- 
ancies due to forging, and to soften, so it can be worked into 
any desired shape. The restoration of the particles of steel that 
have been changed by forging, to their normal state, is brought 
about by annealing. The annealing due to slow cooling will re- 
move in a great measure all undue strains that were put in the 
steel by hammer, sledge or steam hammer. Annealing allows 
the particles of steel to arrange themselves in their right condi- 
tion, but we must remember that bad strains can only be im- 
perfectly eliminated by annealing, and it should be the inflexible 
purpose of the toolsmith to guard against working strains into 
steel while forging. Steel that has been improperly worked, that 
is. that has had the grain crushed, cannot be rectified by an- 
nealing; there is a certain amount of brashness that no annealing 
can eliminate. 

The action of heat is closely related to the hardening process, 
and the value of the physical and carbon properties are known 
<a be dependent on the degree of heat in the steel before im- 
mersion. In speaking of heat for hardening, we are governed 
by carbon points; the higher the carbon, the lower must be the 
heat. When a tool is fractured, if it shows a sandy grain, it 
proves that the steel was overheated; if, on the other hand, the 
grain is fine and of clear appearance, it indicates a proper heat; 
if a variation in grain, it indicates uneven heating. Cooling a 
piece of steel that is unevenly heated causes a complex arrange- 
ment of the particles, a separation in one place and a crowding 
in another, thus producing strains and water cracks. In cooling, 
keep the water in motion. If the article to be hardened is bulky, 
the heat radiating from it will repel the water, and envelop the 
article in a film of steam surrounded by hot water, and as steam 
and hot water are poor conductors of heat, they will prevent 
rapid cooling. By keeping the water in motion. the article to be 
hardened is kept surrounded by cold water, thus causing more 
rapid cooling and an increase in hardness. The more instan- 
taneous the cooling, the more harmonious the particles. The 
time required to heat a piece of steel for hardening depends 
upon the size and shape of the article, and may be anywhere from 
a few seconds up to several hours. A milling cutter, 8 in. x 10 
in., will require from three to four hours. 

In order to obtain the right depth of hardness in a tap or 
reamer, a good way is to take out a worn-out tap or reamer 
and use it as a trial piece, both as to heat and length of time 
for keeping in the water. Break a piece off and the effect will 
be seen on examination. Hardening in oil, or combination of oil 
and water, has its limitations, however, and we must be governed 
entirely according to conditions. The object of a soft center in 
a tap or reamer is to increase the torsional strength. 


HAMMER CRANE SHOCK ABSORBER 


George W. Kelly (C. R. R. of N. J., Elizabethport, N. J.) :— 
A crane shock absorber is a device which eliminates the con- 
tinuous jarring and sudden jerks transmitted to a crane. The 
main saddle is made of forged steel and is provided with holes 
for wheel pins and acts as a seat for a coil spring and spring 
cage. The ends of the saddle are 1% in. thick, swelling out in 
the center to 7 in. diameter. The spring cage is 534 in. inside 
diameter, 634 in. outside diameter and 9 in. long. A slot 3 in. x 
l in. is provided on the upper end for the clearance of the key 
in its vertical motion. 

The trolley roller is made of forged steel and provided with a 
flange to prevent lateral motion. The wheel has a 3 in. bore 
to accommodate 15 15/32 in. diameter steel rollers, 2 in. long, 
case hardened. This roller bearing is a decided improvement over 
a plain bearing, especially when exceedingly heavy forgings are 
to be manipulated. The rollers cannot fall out, being held in by 
the saddle on the inside and by a steel washer on the outside, 
which is 5 in. in diameter by 14 in. thick. This in turn is secured 
by a 1% in. nut on the end of the wheel pin. Owing to the vi- 
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brations of the crane proper due to the heavy hammer blows, the 
various nuts should be provided with lock washers, etc. A piece 
of flat bar iron 4 in. x 4% in. thick, having hexagonal holes to fit 
a 11⁄4 in. nut, at the proper centers of the pins, which are 15 in. 


ry 
) 


4 “Cotter 


NNN a 


Half Section B-B 


) 
aimee A 
Crane Chandel 


yA 


| 
S 


Shock Absorber for Cranes. 


in this case, serves this purpose. To prevent these keepers or 
lock straps from slipping off a 5/16 in. cotter is provided in each 
nut and pin. 


EFFICIENCY 


George F. Hinkens (West. A. B. Company) :—Efficiency is sys- 
tematic organization and practically a community of interest. 
What we are particularly interested in as foremen is shop or in- 
dustrial efficiency. Industrial efficiency is not applied science. 
There is always more or less trouble in attaining the proper de- 
gree of efficiency. If the most efficient engineer or expert take 
hold of a demoralized and disorganized concern, let him not think 
he is going to embark upon something with the belief that all is 
to be smooth sailing, for if he does he is certain to be dis- 
illusioned. We must deal with human nature as we find it, not 
as we would like it to be, consequently in striving for greater ef- 
ficiency and better service we must ever bear in mind the human 
factor. Much has been written on efficiency movements, and 
much of it has been received with mistrust from the laborer’s 
standpoint. To the workingman the adoption of new methods 
and labor saving devices means a reduction in the force of em- 
ployees. This belief is erroneous, and it is the part of efficiency 
to counteract it. Lack of appreciation on the part of a foreman 
tends to make an employee careless and discourages him. Asa 
rule, men will work better and more cheerfully if their work is 
appreciated. A passing compliment on the manner in which good 
work is done is a stimulus at all times. Give your best men a 
sense of responsibility. Use good judgment in choosing workmen 
to do something on their own responsibility and thereby bring 
their skill and ingenuity into play. If you have such men let 
them realize that you think they have brains and the freedom to 
use them. 

Excessive hours of labor, usually called overtime, are not con- 
ducive to efficiency, because the workers become fatigued, and 
therefore are not able to do the same quantity or quality of work. 
Too many hours of work puts a nervous strain on the worker, 
causing bodily and mental fatigue, and it makes work mo- 
notonous and burdensome. Workers should be physically and 
mentally fresh when commencing work in the morning. Too 
much overtime will exhaust the vitality of the worker. 

Good men in the ranks are an asset and should not be sent 
home when a slackness in business occurs. Keep your best men 
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constantly employed, for if you do not they will go where they 
are appreciated. Send the men home who make it the rule to 
do as little as possible and still hold their jobs and draw wages. 
I would rather pay a good man five dollars for loafing when you 
cannot keep him busy than lose many times five dollars on a 
man less qualified. Select men who will fill to the fullest the 
place they are best fitted for. The majority of men have in them 
only one limited gift and it does not require an efficiency expert 
to discover that gift. If a man has only one talent and that 
coupled with sincerity, we have a man who can faithfully serve 
and give good measure, providing he is placed right. No one 
outside of a Socialist would give a two dollar job to a ten dollar 
man. Two dollar men are not to be scouted except when they 
try to do ten dollar work. 


OTHER BUSINESS. 


The following officers were elected for the ensuing year. 
H. E. Gamble, Pennsylvania Railroad, Altoona, Pa., president; 
T. F. Buckley, Delaware, Lackawanna & Western, Scranton, Pa., 
first vice-president; and T. E. Williams, Chicago & North West- 
ern, Chicago, Ill, second vice-president. The executive com- 
mittee is composed of J. P. Sullivan, chairman; T. F. Keane, 
Fred Norris, J. F. Keller and F. F. Hoeffle. The executive com- 
mittee was instructed to choose from Denver, Milwaukee and 
Buffalo for the place for next year’s convention. The report of 
the secretary showed that there are 244 active members, 25 asso- 
ciate and 8 honorary. 


MOLDING DRIVING BOX PLUGS 


BY WALTER R. HEDEMAN. 


The brass plugs used to hold the crown brasses in driving 
boxes, which are tapered and driven from the inside of the 
box to prevent their coming out, formerly cost 114 cents each in 
a certain shop. With the machine shown in the illustrations they 
can be made for % cent each. 

In the construction of the machine, an 8 in. brake cylinder 
is mounted on a frame and the piston rod is connected to a cross- 


Molding 


Machine 
Another Set of Plugs. 


Plugs Being Forced Out After 
Molding. 


Ready for 


head, consisting of a top and bottom plate connected by two 
bolts. The mold is fastened to the frame, and when ready to 
pour the plugs, the bottom plate of the crosshead is held up 
against it by a spring applied in the cylinder. After the plugs 
have solidified, they are ejected by admitting air to the top of 
the cylinder and lowering the crosshead far enough to push all 
the plugs out on the bottom plate. A strip of asbestos about 
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14 in. thick is used on top of this plate which effectually closes 
the mold when the crosshead is raised and also prevents the plate 
from getting too hot. After the plugs are removed from the 
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plate the air is exhausted through a three-way cock applied to 


the pipe in the top of the cylinder, leaving the spring free to re- 
turn the crosshead to its original position. 


BOILER SHOP SCAFFOLD 


BY P. E. COSGROVE, 
Foreman Boilermaker, Elgin, Joliet & Eastern, Joliet, Ill. 


The illustration shows a handy scaffold for use in a boiler 
shop. It is easy and cheap to construct, being composed almost 
entirely of commercial angles, and can be readily moved from 
place to place about the shop, as it is supported on small wheels 


or rollers. Holes are provided in the vertical angles in front 
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Handy Scaffold for Boiler Shop Use. 


for the purpose of bolting the platform in place. This platform 
has a vertical range of adjustment of about 6 ft., so that any 
desired location is obtainable corresponding to the height of 
the work. 


CAR 


CAR INSPECTORS’ AND CAR FOREMEN'S 


ASSOCIATION 


The fourteenth annual convention of the Chief Interchange 
Car Inspectors’ and Car Foremen’s Association was held at 
Minneapolis, Minn., August 26, 27 and 28, J. L. Stark presiding. 
Rev. G. T. Lawton oftered the opening prayer. The association 
was welcomed to the city by the mayor, Wallace G. Nye. 


PRESIDENT STARK 'S ADDRESS. 


We now meet to advance, by discussion, our knowledge re- 
lating to safe and economical railway car interchange, the con- 
struction and maintenance of cars and shops, and to secure a 
thorough and uniform understanding of the M. C. B. rules. 
The cost of maintenance and operation of equipment has been 
and is on the increase and must receive the careful consideration 
of all car department employees. 1 would urge the members 
of this association first to be careful in reaching conclusions and 
that, secondly, we uniformly carry out the conclusions reached. 


ADDRESS BY T. H. GOODNOW. 


T. H. Goodnow, assistant superintendent car department, 
Chicago € North Western, addressed the association at the open- 
ing of the Tuesday afternoon session. Mr. Goodnow called at- 
tention to the importance of the association thoroughly dis- 
cussing the M. C. B. rules of interchange with a view of getting 
the correct interpretation. He spoke of the necessity of thor- 
oughly educating the car inspector in the correct interpretation 
of the rules. He greatly favored the joint inspection bureaus 
and predicted their general installation throughout the country. 
The general tendency of all the M. C. B. rules is becoming 
broader so as to make it easier to keep the freight moving to- 
wards its destination. He mentioned the bad effect that tem- 
porary repairs on interchange equipment had on the producing 
of bad order cars, stating further that he believed there would 
be still better agreements made within the next few years 
whereby more complete general repairs will be made to foreign 
cars. He closed his remarks by again emphasizing the necessity 
of carefully educating the inspectors in the yard. 


DISCUSSION OF RULES. 


The code of rules for interchange as adopted by the M. C. B. 
Association was discussed with a view of determining the 
correct interpretation of each rule, where there seemed to be 
any chance of misunderstanding. The following are the im- 
portant conclusions reached under the various rules: 

Rule 1. This rule was generally understood to mean that 
each road should conscientiously give all foreign cars the same 
care as to inspection, oiling, packing, adjusting brakes and run- 
ning repairs that it gives to its own cars. 

Rule 2. In regard to the first paragraph, many roads rely on 
the inspection of the receiving roads to determine defects, while 
others make their own inspection before delivering. Both prac- 
tices have given satisfactory results. 

In regard to paragraph c, many roads accept the improperly 
loaded car and transfer the load at the expense of the delivering 
line rather than turn the car back to the delivering line, there- 
by getting a more prompt delivery of the freight. 

Rule 3. The second paragraph of this rule was believed by 
many to offer protection to the negligent car inspector, and it 
was thought that better results could be obtained by having 
this paragraph eliminated from the rules. 

Rule 16. Under this rule it was believed to be permissible 
to make as heavy repairs as are required to place the car in 
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good condition up to the extent of combination defects and to 
charge the delivering line or the owner as the case requires. 

Rule 32. Under this rule the question of missing brake staffs 
on cars where they were removed for the accommodation of 
the lading was considered to be a delivering line defect, for 
when such cars are received, the inspectors should ascertain 
whether or not the brake staffs were with the car. 

Rule 35. The stenciling of cars as mentioned in the third 
paragraph was taken to mean the date when the cars were re- 
built rather than when they were originally constructed. 

Rule 39. The word “substitute” for draft timber was taken 
to mean any of the metal draft gears. 

Rule 42. lt was the consensus of opinion that two broken end 
posts and two corner posts are cardable defects. | 

Rule 43. Burned flooring or siding not able to be seen from 
the outside of the car and under the ordinary methods of in- 
spection was considered as a “concealed fire damage.” 

Rule 60. In case of neglect to stencil the date of cleaning 
the various air brake parts, if those parts are recleaned on ac- 
count of the date shown by the old stencil, the road performing 
the first cleaning cannot collect for the work done. In case it 
is necessary to clean those parts soon after they have been been 
cleaned by another road, a joint inspection should be made to 
determine whether the road that did the first cleaning or the 
owner should pay for the second cleaning. 

Rule 68. It is understood that both wheels mentioned in the 
first paragraph shall be charged to the delivering company, 
even if the mating wheel has no slid flat spot. 

Rule 105. A manufactured article was considered as one that 
was not included in the schedule and that would have to be 
purchased in the open market. 

Rule 120. While this association appreciated that the re- 
wording of this rule is in accordance with their suggestion, they 
believed it could be made stronger and serve better the results 
for which it is intended, by insisting in some way that requests 
for home route cars be given more prompt attention. A mo- 
tion was passed requesting the Master Car Builders’ Association 
to impress on the proper railway officers, “the importance of 
all roads throughout the country giving their immediate atten- 
tion to requests for home route cards or for authority for dis- 
mantling cars, as it is found that such home route cards or au- 
thority for dismantling is being unduly delayed. This taken in 
conjunction with lack of proper storage room, is working seri- 
ously to the disadvantage of handling lines. Attention is also 
called to the fact that, in some cases, when cars reach the 
owner’s line they are not repaired permanently, and it is re- 
spectfully recommended that owners give proper attention to 
such cars rather than permit them to again leave the home line 
with the same defects in existence.” 

It was understood that the per diem rates stop from the date 
of asking for home route cards. It was also understood that 
the car owner is obliged to pay for putting the car in sufficient 
repair for home routing. 

It was also mentioned that car service Rule 3, paragraph F, 
was soon to be changed to coincide with the new rule. 

The following addition to this rule was recommended to the 
Master Car Builders’ Association: “If a car is found to have 
decayed or worn out parts which constitute an unfair usage com- 
bination under rules 37 to 42 inclusive, and if repairs are made 
without authority from the car owners, a joint evidence state- 
ment shall be furnished stating the actual condition of the car- 
in accordance with rule 12, and this statement will be the au- 
thority for the company having such car in its possession to 
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make all necessary repairs and to bill the car owner for the 
cost of repairs, provided these repairs are necessary on account 
of defects due to ordinary wear and tear. The joint statement 
is to accompany the repair cards as authority for the bill.” 
This change is suggested in order to facilitate prompt repairing 
of bad order cars and place the responsibility for these repairs 
where it properly belongs. Under the present rules and decisions 
the company having such a car in its possession must write the 
car owner for authority to repair before any repairs are made. 
This action results in seriously delaying bad order cars and 
also burdens the company handling the car with per diem charges 
which frequently amount to more than the cost of repairing 
the car. 

Rule 14. Tn order to have uniform method for locating defects 
it was agreed to observe following system for underframe and 
superstructure. On a half of a car, the sides shall be designated 
right and left from a position facing the car at A end and the 
sides on the B half of the car shall be likewise designated from 
a position facing the car at B end. 

Car service Rule 15. A great deal of trouble has been experi- 
enced by improper loading of open cars. An inspection at 
Chicago disclosed the fact that less than ten per cent. of such 
cars were loaded in accordance with the rule. It was believed 
that the shippers should be more carefully informed and be made 
to live up to the rules. The Chicago Car Interchange Bureau 
has a printed form requesting authority for reloading such cars 
which is sent to either the shippers or the delivering road, as 
the case may be. In some localities it is easier to force the 
shipper to conform to the rules, and it would be possible in all 
localities, if all the roads would enforce this rule as they should. 
It was also stated that box cars should be as carefully watched, 
as overloading often forces the car doors outside the clearance 
limits. At Buffalo an average of twelve hundred cars are re- 
loaded per month. 

It was stated that much more care should be exercised in plac- 
ing proper car initials and numbers on repair cards. The yard 
inspectors are found to give the most trouble. When checked 
with work cards, corrections can often be made before much 
trouble has been caused. 

One hundred and sixty-two members were registered and the 
sessions were well attended. 

The following officers were elected for the ensuing year: F. C. 
Shultz, chief interchange inspector, Chicago, president; F. H. 
Hanson, assistant master car builder, Lake Shore and Michigan 
Southern, vice-president; S. Skidmore, foreman, car department. 
Big Four, secretary-treasurer. 


DEFECTIVE APPLICATIONS OF BRAKE 
APPARATUS” 


BY FRANK J. BORER, 


Department Foreman, Centra! Railroad of New Jersey Shops, Elizabethport, N. J. 


The problem of making cars more fire, water, burglar or 
fool proof, or to design them to prevent, or at least reduce the 
amount of damage both to the cars and the lading is the main 
issue among a large number of railway officers and employees. 
The writer will deal chiefly with defects in the brake system as 
existing on a great many cars to a greater or less extent, which, 
if remedied, would result in a large saving of money, and re- 
duce the had order car bills, especially those on account of 
damaged draft gears. To accomplish this, it is necessary to 
have absolutely reliable hand brakes at all times. Some of the 
most common defects are: 

(1) Hand brake chain too long, causing fouling on brake staff 
barrel or drum especially if the piston travel exceeds 8 in. 

(2) Hand brake chain too short, causing the brake shoes to 
drag on the wheels if the brake is adjusted to 5 in. piston travel, 
or less. 


*Entered in the Car Department competition which closed February 15. 
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(3) Drum or barrel on brake staff too short, having the sa-- 
effect as too long a brake chain. 

(4) Hand brake chain sticking in hand brake chain shez.- 
especially when releasing the hand brake. This defect is o1- 
the designer's fault in not allowing sufficient clearance for :>- 
chain to pass through the sheave and the sheave bracket: : 
the designer may have had the drawing made for a 33 in. char 
but later some one may -have applied a Y% in. chain. 

(5) Lever guides and lever carriers designed too short = 
applied in a wrong manner, causing the levers to butt against tt- 
lever guides with a long piston travel when applying the baz: 
or air brake, rendering it useless. 

(6) Hand brake chain applied to the wrong side of the brake 
staff, causing the chain to stick by striking against the brake? 
staff supporting bracket. 

(7) Poor hook on hand brake rod allowing the chain to &-~-- 
engage itself from the rod. 

(8) Insufficient clearance around the pipes where they pas: 
through holes in the sills, there not being enough allowance £=- 
the expansion of the steam pipes or a little shifting of eithe: 
steam or air pipes. The same may be said of angle cock: 
applied snug against the end sills of cars without any clearance 
between the end sill and the angle cock. 

(9) Branch pipe connections to the triple valve made too rigi, 
causing leaks, broken check valve cases and broken pipes, when- 
ever the car receives a shock. The designer and builder have 
often overlooked the fact that branch pipes ought to be run so a: 
to relieve the triple valve of any strain, if the train line shauli 
shift one or two inches. On account of many centrifugal dust 
collectors freezing up and bursting during cold weather and in 
order to keep moisture out of the triple valves, branch pipe 
connections ought to be taken out of the top of train line instead 
of from the bottom as is usual. 

(10) On passenger equipment cars, low pressure gas feed pipes. 
the car discharge valve pipe and the pipe leading to the con- 
ductor’s valve ought to be galvanized, especially where they pass 
through the floors, as they will last much longer. 

(11) Some designers of freight cars seem to have entirely 
disregarded the matter of easy accessibility for clearing and re- 
pairing the triple valve and brake cylinder. These parts are placed 
close against steel sills on some cars making it extremely hard 
to make proper repairs. 

In conclusion, if we expect a man to do good work we must 
give him a chance. We must make the conditions under which 
he works as favorable as we can. This applies to the air brake 
repairman as well as to the brakeman. Let the former put the 
brake in a good condition and the latter will not damage so many 
cars in the yards in the course of shifting. Let the designer. 
the foreman, the repairman, the yardmaster and the brakeman 
co-operate with one another for the common good of our em- 
plovers and ourselves, and many existing defects in car construc- 
tion may be remedied or avoided without any difficulty. 


EXTINGUISHING Forest Fires—Ammonia bombs are being 
tried out on some of the national forests for the purpose of ex- 
tinguishing forest fires. They are said to have worked well in 
the case of brush fires where the fire-fighters find difficulty in 
getting near enough to the burning area to beat out the flames. 
Each bomb exploded will extinguish fire in a circle of about five 
yards in diameter. 


Over-SPECIALIZATION.—Over-specialization often leads to un- 
due emphasis upon the importance of individual tasks in given 
departments; tu a lack of interest outside immediately vital re- 
sponsihilities; to long continued employment at stated com- 
pensation perhaps. and not seldom to final replacement before 
middle age is past by men with less experience in single grooves 
but with better comprehension of inter-departmental relations 
and the ability to make effective use of men with limited ideas. — 
Power. 


STUDY OF CAR WHEEL FLANGES AND ‘TREADS 


High Frictional Resistance Results from Non-Mating 
and Poor Flanges—Cast Steel Wheels and Coning Good. 


BY L. W. WALLACE, 
Assistant Professor Car and Locomotive Design, Purdue University 


The discussions of the report ef the standing committee on 
car wheels at the last three conventions of the Master Car 
Builders’ Association have been read with much interest by 
the writer. That portion pertaining to the contour of the 
tread of the wheels was of most interest. It is surprising to 
note the wide divergence of opinion as to the value or non- 
value of coning, and also the very evident lack of actual knowl- 
edge of just what influence the condition of the flange and 
tread of a car wheel has on flange friction. The writer first 
became interested in this matter and began to make a study 
of it while associated with the truck tests* made for the Amer- 
ican Steel Foundries during the summers of 1910 and 1911, 
and since that data has been published a careful analysis of 
it has been made from the standpoint of the wheels. It is pro- 
posed to here submit the results of that analysis, in the hope 
of adding some information to the discussion and to indicate 
a possible means of determining by experimental methods 
just what wheel contour is best adapted to American railway 
practice. 

THE DATA. 


All of the data used as a basis of this discussion was that 
published in “Some Experiments with Freight Car Trucks,” 
Volume II, by Professor Louis E. Endsley. That portion of 
the data obtained when an Andrews side frame truck was 
tested was used for the purpose of determining to what ex- 
tent that truck resistance was increased by defective wheels. 
The truck from which the data was obtained was of standard 
design, with the exception that it had a heavier bolster than 
commonly used. By using the heavy bolster and loading the 
truck with a large steel casting, the weight of the truck as 
tested was made equivalent to the light weight on a truck of 
a fifty-ton car. 

As access may be had to the complete report of the tests 
upon which this discussion is based, it is not necessary to go 
into details as to how the data was obtained and worked up. 
But since the object of this paper is to show in what manner 
and to what extent frictional resistance i¢ influenced by the 
condition of wheel treads and flanges, a rather detailed descrip- 
tion of the wheels will be given. 


WHEELS USED. 


Thirty-two different wheels were used in such combinations 
as to make the ten sets designated in Table I. The wheels 
used in seven of the sets were cast iron, and those used in the 
remaining three sets were Davis cast steel wheels. Table I 
gives the main facts with reference to the wheels, and Figs. 1 
to 10 inclusive show the wheel contours, as obtained by means 
of a wheel contour recorder. In order to show clearly the con- 
dition of the wheel flanges and treads, there was superimposed 
upon each wheel outline the standard M. C. B. contour. This 
was done in the following manner: The contour recorder 
drew the straight line shown in the diagrams, marked “parallel 
to the base line”; this line was parallel to the axle. In apply- 
ing the standard contour, its base line was made parallel to the 
base line of the wheel contour and the gaging point of the 
M. C. B. standard contour was brought in contact with the 
wheel's gaging point in the same manner as the regulation 
wheel defect gage is used. The space between the outer line 


*American Engineer € Railroad Journal, May, 1911, page 193, and No- 
vember, 1911, page 455. 


and the inner one, in each case, indicates in what manner and 
to what degree the contours of the wheels “tested had been 
worn. It is evident from this exhibit that as wide a variation 
in wheel conditions as is ordinarily met with in practice was 
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A 1 Mated, new (ground) C.I. 1/32” under 33” 7-29-10 715 
A 2 Mated, new (ground) C.I. 1/32” under 33” 7-28-10 715 | 22,610 
A 3 Mated, new (ground) C.I. 1/32” over 33” 8- 2-10 715 
A 4 Mated, new (ground) C.I. 1/32” over 33” B8- 2-10 715 
B 1 Non-mated, new..... C.I. 1/16” under 33” 9-21-99 650 
B 2 Non-mated, new..... C.I. 1/16” over 33” 9-23-99 650 | 22,400 
B 3 Non-mated, new..... CL 14” over 33” 11- 8-99 650 
B 4 Non-mated, new..... C. I. 34” over 33” 11- 3-99 650 
C 1 Mated, new, Davis... C.S. 4” over 33” 8-17-10 612 
C 2 Mated, new, Davis... C.S. 34” over 33” 5-18-10 612 | 22,200 
C 3 Mated, new, Davis... C.S. 13/16” over 33” 8-20-10 612 
C 4 Mated, new, Davis... C.S. 13/16” over 33” 7-14-10 612 
D 1 Mated, med., new.... C.I. 13/16” under 33” 9.20-05 700 
D 2 Mated, med., new.... C.I. 13/16” under 33” 9-20-05 700 | 22,550 
D 3 Mated, med., new.... C.I. 3/16” under 33” 8-21-05 700 
D 4 Mated, med., new.... C.I. 3/16” under 33” 8-21-05 700 
E 1 Non-mated, med., new C.I. 13/16” under 33” 9-20-05 700 
E 2 Non-mated, med., new C.I. 3/16” under 33” 8-21-05 700 | 22,550 
E 3 Non-mated, med., new C.I. 13/16” under 33” 9-20-05 700 
E 4 Non-mated, med., new C.I. 3/16” under 33” 8-21-05 700 
F 1 Mated, old ......... C.I. 114” under 33” 5-17-02 650 
F 2 Mated, old ......... C. I. 144” under 33” 8-20-02 650 | 22,400 
F 3 Mated, old ......... C. I. MY” under 33” 4-15-04 650 
F 4 Mated, old ......... C. I. 13/16” under 33” 8-15-06 650 
G 1 Non-mated, old ...... C. 1. 15/16” under 33” 11-22-02 600 
G 2 Non-mated, old ...... C.I. 34” under 33” 11- 5-07 700 | 22,400 
x 3 Non-mated, old ...... C. I. 15/16” under 33” 3- 8-06 650 
G 4 Non-mated, old ...... C. I. 54” under 33” 5- 4-07 650 
H 1 Non-mated, med., old C.I. 14” under 33” 3-18-07 700 
H 2 Non-mated, med., old C.I. 18” under 33” 3-18-07 700 1 22,550 
H 3 Non-mated, med., old C.I. 1” under 33” 2- 5-06 700 
H 4 Non-mated, med., old C. 1. 12” under 33” 12-22-06 700 
I 1 Special, Davis, mated C.S. 1.21” under 33” 5-16-11 576 
I 2 Special, Davis, mated C.S. 1.21” under 33” 5-16-11 577 | 22,200 
I 3 Special, Davis, mated C.S. 1.18” under 33” 7-19-11 581 
I 4 Special, Davis, mated C.s. 1.18” under 33” 7-19-11 591 
J 1 Special, Davis ...... C.S. 1.12” under 33” 5-16-11 576 

2 Special, Davis ...... C.S. 1.21” under 33” 5-16-11 577 | 22,200 
j 3 Special, Davis ...... C.S. 1.11” under 33” 7-19-11 581 

4 Special, Davis ...... C.S. 1 7-19-11 591 


.18” under 33” 


used. The special characteristics of each set of wheels are as 
follows : 

Set A. The wheels in this set were new cast iron with con- 
tours ground in order to obtain as nearly the M. C. B. standard 
as possible; from Fig. 1 it is evident that there was a close 
similarity in the two contours. 

Set B. The wheels in this set were cast iron and will be 
referred to as non-mated new wheels. One pair of these 
wheels had a difference in tape measurement of lg in., and 
the other pair had a difference in tape measurement of Y in. 
The two large wheels were on the same side of the truck. It 
is evident from Fig. 2 that the contours of this set of wheels 
were good. 

Set C. The wheels in this set were Davis cast steel with 
contours ground to the M. C. B. standard. A comparison of 
the contours and that of the standard is shown in Fig. 3. The 
wheels on each axle were perfectly mated. 

Set D. The wheels in this set were mated cast iron wheels, 
and they will be referred to as medium new wheels. To what 
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extent they were: worn is shown in Fig. 4. Wheels 3 and 4, 
which were on the same axle, were % in. larger than wheels 
1 and 2 on the other axle. 

Set E. The wheels in this set were the same as those used 
in Set D, and their contours are shown in Fig. 5. The mated 
condition prevailing in Set D was converted into the non- 
mated medium new set E by placing wheel 2 of Set D on the 
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as is obvious from Fig.-7. There was a difference of 9/16 :1 
in the circumference of wheels 1 and 2, and 4 in. in the cx. 
cumference of wheels 3 and 4, The large wheels were on t: 
same side of the truck. 

Set H. The wheels in this set were cast iron and they wi 
be referred to as non-mated medium old. There was a differ. 
ence of % in. in the circumference of wheels 3 and 4, an: 


Set A. Set b. Ser C. 
Parallel to the Base Line Parallel to the Base Line _. -Parallel to the Base Line 
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Fig. 1—Set A; Mated New Cast Iron 
Wheels, Ground. 


same axle as wheel 4, thus forming 3 and 4 of Set E. In like 
manner wheel 3 of Set D was placed on the same axle with 
wheel 1, thus forming pair 1 and 2 of Set E. The above men- 
tioned change made the wheels on one side of the truck % 
in. larger than on the opposite side. 

Set F. The wheels in this set were cast iron and will be 
referred to as mated old. Although they were not exactly 


Sel L. 
Parallel to the Base Line . 


Fig. 2—Set B; Non-mated New Cast 
iron Wheels. 
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Fig. 3—Set C; Mated New Davis Cast 
Steel Wheels. 


wheels 1 and 2 were mated. Their contours are shown in 
Fig. 8. 

Set I. The wheels in this set were Davis cast steel wheels 
and will be referred to as special mated Davis. These wheels 
were made with a height of flange of 3% in., and with no 
coning on the treads, as is evident from Fig. 9. 

Set J. The wheels in this set are the same as those used 
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Fig. 4—Set D; Mated Medium New 
Cast Iron Wheels. 


mated, yet they were nearly enough so to be classed as such 
when considered in connection with their sharp flanges which 
are clearly shown in Fig. 6. Wheels 3 and 4 were approxi- 
mately 7/16 in. larger than wheels 1 and 2. 


Set G. The wheels in this set were cast iron and will be 
referred to as non-mated old. The contours were not good, 


Fig. 5—Set E; Non-mated Medium 
New Cast Iron Wheels. 


Fig. 6—Set F; Mated Old Cast Iron 
Wheels. 


in Set I, and the contours of their flanges and treads are shown 
in Fig. 10, the only difference between the two sets being in 4 
very slight non-mating condition prevailing in Set J. 
DISCUSSION OF RESULTS. 
An examination of the value of the resistance in pounds 
per ton for all tests made with the Andrews side frame trucks 
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showed that of all wheels used, the mated Davis cast steel 
gave the least resistance. Therefore, in the further study of 
this subject, the mated Davis cast steel wheels, designated as 
Set C, will be taken as a basis of comparison. This com- 
Parison is not to be taken as absolute, as only one set of Davis 
steel wheels was used; consequently data obtained from more 
sets might indicate. something different. But within the lim- 
its of the data at hand, such a comparison as will be made 


Set G. 
Parallel fo the Base Line 
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as Set A, were used. The resistance in pounds per ton for 
both Set C and Set A are given in Table 2. 


TABLE 2. 
COMPARISON OF Sets C AND A. 
Track, Tangent. 3 Deg. 6 Deg. 12 Deg. 
Resistance in lbs. per ton for Set A. 9.8 11.1 12.4 17.5 
Resistance in lbs. per ton for Set C. 5.0 6.0 6.9 12.5 
Lbs. in favor of Set C........oo... 4.8 5.1 5.5 5.0 
Per cent. in favor of Set C......... 48.9 45.9 44.3 28.5 
Se? I. 
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No.4. 
Fig. 8—Set H; Non-mated Medium Old 
Cast Iron Wheels. 


Fig. 7—Set G; Non-mated Old Cast 
iron Wheels. 


is justifiable. To this end, the average resistance in pounds 
per ton for each truck was determined for this set of wheels, 
which values are as follows: Tangent track, 4.96 lbs. per ton; 
3-deg. 5.37 lbs. per ton; 6-deg. 6.38 Ibs. per ton, and 12-deg. 
12.52 lbs. per ton. These values were plotted as shown in Line 
1 of Fig. 11. It is to be noted that the slope of the line gradu- 


set J. 
F~ Parallel to the Base Line 


No.4. 


Fig. 10—Set J; Slightly Non-mated 
Davis Cast Stee! Wheels. 


ally increases up to 6 deg. curvature, and from that point to 
12 deg., the slope was more pronounced. The lower line in 
Fig. 11 appears as such in all the succeeding diagrams. 

Set A. Line 2 in Fig. 11 was plotted from the average re- 
sistance obtained when the mated cast iron wheels, designated 


No. 4. 


Fig. 9—Set l; Special Davis Mated 
Cast Steel Wheels. 


From the percentages given in the last line of the table, it is 
evident that the mated cast iron wheels gave a much higher 
frictional resistance than the mated cast steel wheels. It was 
expected that there would be a difference in the frictional re- 
sistance of cast steel and cast iron wheels, but such a large 
difference was not anticipated, and the problem of assigning a 
reason for this great difference became more difficult when it 
was found that the mated cast iron wheels with good contours 
gave a higher frictional resistance than did two sets of non- 


Fig. 11—Average Resistance of Sets A and C on Different Tracks. 


mated wheels with contours not so good. At this time, and 
with the data at hand, no satisfactory explanation can be given 
for the action of the mated cast iron wheels. 

Another interesting feature is shown by the dotted line 3 in 
Fig. 11. In conducting the work, a series of tests was made 
with wheels 1 and 2 leading, and another series with 3 and 4 
leading. Reference to Table 1 will show that wheels 3 and 4 
were larger in circumference than were wheels 1 and 2. It 
was found that the average resistance in pounds per ton for 
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the series with the large wheels leading was less than when the 
small wheels were leading, as the dotted line in Fig. 11 shows. 

Set B. The lines 2 and 3 in Fig. 12 show the relation that 
existed between frictional resistance and degrees of curvature 
when Set B was used. Two series of tests were made, one 
being with the large wheels on the outside rail of the curve, 
and the other with the large wheels on the inner rail. Line 2 


B and C on 


Frictional Resistance of Sets 
Different Tracks. 


Fig. 12—Comparative 


represents the results obtained when the large wheels were on 
the outer rail, and line 3 when the large wheels were on the 
inner rail. It is obvious from the relative position of lines 2 
and 3 that the friction was considerably higher when the large 
wheels were on the inside of the curve than when on the out- 
side. Table 3 shows the higher friction obtained when the 
large wheels were on the inside of the curve. 


TABLE 3. 
Track. 3 Deg. 6 Deg 12 Deg 
Resistance in Ibs. per ton—large wheels inside. 8.5 12.0 18.8 
Resistance in lbs. per ton—large wheels outside 8.25 8.5 ee 
3.5 4.0 
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13—Comparative Frictional Resistance of Sets C and D on 
Different Tracks. 
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Set D. The curve for the medium new wheels D, Fig. 13, 
is similar in character to the other diagrams. The values in 
Table 4 show to what extent the friction for this set of wheels 
differed from those of Set C. 


TABLE 4. 
COMPARISON OF Ser C anp Ser D. 


Track. Tangent. 2 Deg. 6 Deg. 12 Deg 

Resistance in lbs. per ton, Set D.... 5.75 9.1 12.6 22.4 
Resistance in lbs. per ton, Set C.... 5.0 6.0 6.9 12.5 
lbs. in favor of Set C.............. 75 3.1 5.7 9.9 
er cent. in favor of Set C......... 13.0 34.0 45.2 44,1 
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Set E. The curve for Set E, Fig. 14, does not differ x 
general tendency from that for Set D. It is also obvious :- - 
the values in Table 5 that the friction for the non-mated wt:-. 
E is approximately the same as for wheels D, with the exv- 
tion of the tangent track friction, whereon the Set E ga- : 


Fistance in Pounds Per Ton. 


S 


Resistance of Sets C and E on 
Different Tracks. 


Fig. 14—Comparative Frictional 


higher resistance. The Set E was so tested as to have t 
large wheels on the inside of the curve, which gave a higher 
frictional resistance than there would have been had the lari: 
wheels been on the outside of the curve. The reason for ti 
comparatively low friction for Set E, which were non-Matci 
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Fig. 15—Comparative Frictional Resistance of Sets C and Fon 
Different Tracks. 
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to the extent of 5 in, as compared with Set D, the sm 
wheels as E, but mated, is due to the fact that the condi 
of testing on the 6-deg. and 12-deg. tracks was not the same 
for the two different sets of wheels. On the two tracks Mé” 
tioned, Set E was tested at 19 miles an hour, whereas Set 
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was tested at 23 miles an hour. This difference in initial speed 
no doubt accounts for the low friction of Set E. 


TABLE 5. 
COMPARISON OF Sers C AND E. 
Track. Tangent. 3 Deg. 6 Deg. 12 Deg. 
Resistance in lbs. per ton, Set E.... 7.0 9.25 11.6 23.0 
Resistance in lbs. per ton, Set C.... 5.0 5.0 6.9 12.5 
Lbs. in favor of Set C......ooooo... 2.0 3.25 4.7 10.5 
Per cent. in favor of Set C......... 28.5 35.1 40.5 45.6 


Set F. Reference to Fig. 6 will show that the wheels in 
Set F had very bad flanges and that they were not mated. To 
what extent this wheel condition influenced the frictional re- 
sistance is obvious from the curves in Fig. 15, and from the 
percentages recorded in Table 6. 


TABLE 6. 
COMPARISON OF Sets C AND F. 
Track. Tangent. 3 Deg. 6 Deg. 12 Deg. 
Resistance in lbs. per ton, Set F.... 14.4 24.0 27.75 34.3 
Resistance in lbs. per ton, Set C.... 5.0 6.0 6.9 12.5 
Lbs. in favor of Set C............. 9.4 18.0 20.85 21.8 
Per cent. in favor of Set C......... 65.2 75.0 75.1 63.5 


Set G. The wheels in Set G were non-mated and were so 
mounted that the two larger wheels were on the same side of 
the truck. The points on line 2 in Fig. 16 were plotted by 
taking an average of the resistance in pounds per ton for all 
runs made with the large wheels on the outside rail of the 
curved tracks and the broken line 3 represents the relation 
between degrees of curvature and frictional resistance when 
the large wheels were on the inner rail of the curved tracks. 
As has been shown in a preceding paragraph, the friction is 
materially increased by the use of non-mated wheels, and for 
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Fig. 16—Comparative Frictional Resistance of Sets C and G on 


Different Tracks. 


the same wheels the frictional resistance is much larger when 
the large wheels are on the inside rail. 

The values given in Table 7 clearly demonstrate this point, 
as do the curves. 


TABLE 7. 
Track. 3 Deg 6 Deg. 12 Deg 
Resistance when large wheels were on inside... 14.9 32.6 35.8 
Resistance when large wheels were on eutside rail 11.7 13.4 19.7 
Lbs. in favor of large wheels outside.......... 3.2 19.2 16.1 
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Set H. There was a peculiar combination of wheel condi- 
tions in Set H. The pair composed of wheels 1 and 2 was 
mated, whereas 3 and 4 were non-mated, wheel 3 being smaller 
than 4 by % in. It is also to be noted that the wheels on the 
same side of the truck were not mated, that is, wheel 3 was % 
in. smaller than wheel 2. This peculiar condition no doubt ac- 
counts for the inconsistent results plotted for line 2 in Fig. 17. 
The points for the 3-deg. and 6-deg. curves do not fall in their 
proper relation to the other points, as has been true for other 
wheels. The line 2, which represents the relation between de- 
grees of curvature and frictional resistance, was drawn straight 
because in another feature of the tests conducted, it was found 
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Fig. 17—Comparative Resistance of Sets e and H on Different 
Tracks. 
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that this relation for all wheel conditions could be represented 
by a straight line. 

Set I. A comparison of wheel sets C and I is of especial 
importance, since they were made of the same material, so 
that any difference that is evident may be taken as directly 
due to a variation in wheel conditions. The wheels in Set I 
had all of the coning removed and the flange ground to an 
approximate height of 34 in. This is clearly shown in Fig. 9. 
The curves plotted in Fig. 18 and the values tabulated in 
Table 8, serve to emphasize the importance of coning. With 
wheels identical in every regard, except that one set has the 
normal coning and the other has all coning removed, the 
wheels with no coning gave from 60 to 70 per cent. more 
friction. 


TABLE 8. 
COMPARISON OF SETS C AND I. 
Track. Tangent. 3 Deg. 6 Deg. 12 Deg. 
Resistance in lbs. per ton, Set I.... 14.6 19.4 24.1 33.6 
Resistance in lbs. per ton, Set C.... 5.0 6.0 6.9 12.5 
Lbs. in favor of Set C.......o....... 9.6 13.4 17.2 21.1 
Per cent. in favor of Set C......... 65.7 69.0 71.3 62.8 


Set J. The wheels used in Set J were the same as those 
used in Set I, with the exception that they were ground so as 
to be slightly non-mated. The difference in mating was so 
slight, however, that the results were not materially influenced 
thereby. 

It is obvious from the comparison made between Set C and 
Sets I and J that the removal of the coning greatly increased 
the frictional resistance. 

To summarize the comparisons that have been made for each 
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set of wheels with Set C, and to show the relative merits of 
each set, the diagrammatic exhibit in Fig. 19 is shown. The 
values plotted are the average resistances in pounds per ton for 
all runs made on all tracks, for each set of wheels. It is ob- 
vious from this diagram that the mated cast steel wheels gave 
a lower resistance than any other set of wheels. A careful 
study of the wheel conditions as set forth in Table 1 and as 
portrayed in the exhibit of wheel contours, confirms the state- 
ment that the results as shown in Fig. 19 are entirely con- 
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sistent with the exception of Set A. As before mentioned 
herein, no reason can be assigned as to why the mated wheels 
of Set A gave such high resistance. 


SUMMARY. 


In order to make a more general analysis, the sets of wheels 
were grouped into five groups as follows: Group 1, designated 
as mated and composed of Sets A, C and D; Group 2, desig- 
nated as non-mated new and medium new, and composed of 
Sets B and E; Group 3, designated as medium old and com- 


Resistance in Lbs Per Ton. 


Fig. 19—Average Resistance Obtained for all Tests on the Four 
Tracks. 


posed of Set H; Group 4, designated as non-mated old and 
composed of Sets F and G; Group 5, designated as special no- 
coning and composed of Sets I and J. 

The resistance in pounds per ton for each group was aver- 
aged and the results plotted as shown in Fig. 20. It is obvious 
from these curves that the condition of the mating and of the 
contours of the wheels has a very important bearing upon the 
frictional resistance. It is also important to here call attention 
to the fact that all of the plotted points for the 3-deg. curve 
fell below the general tendency of the line for the other three 
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tracks. This is particularly noticeable in Fig. 20, but it also 
appeared in almost all of the curves for the individual sets of 
wheels. This is no doubt due to the fact that for a 3-deg. 
curve there is sufficient coning of the wheels to compensate 
for the difference in length between the outer and inner rails 
of the track, but that at some point between a 3-deg. and 6 
deg. curve, there is not sufficient coning; therefore, the fric- 
tion for any degree of curvature beyond that point increases at 
a greater ratio. 

The numerical values for the several groups as obtained 
from the curves in Fig. 20, are given in Table 9. 


TABLE 9. 
AVERAGE RESISTANCE IN PouNps Per Ton, FOR EacH Group. 
Track. 
A 
Group. Tangent. 3 Deg. 6 Deg 12 Deg 
l==Sets A LC Dies eestiesceussee ude 5.8 8.5 10.1 16.5 
2— Sets By A Rae ese 7.5 9.2 10.8 20.0 
IA Set. H a eee i ón 9.7 13.6 17.4 25.0 
4— Sets E, Gioconda 12.2 18.7 25.3 31.0 
So Geta 1 A tanudetaae 14.2 21.2 28.2 36.0 


A diagrammatic comparison of the five groups is shown in 
Fig. 21. The average resistance in pounds per ton for all four 
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Fig. 20—A Comparison of the Resistance According to Groups as 
Shown on Table 9. 


tracks as given in Table 9 was determined for each group of 
wheels, and these averages plotted as shown. This diagram in- 
dicates that the two first groups gave a comparatively low re- 
sistance. This is easily accounted for because the flanges and 
treads of the first two groups of wheels were what would be 
termed as in good condition. The three remaining groups of 
wheels, as is evident from the diagram and curves. produced 
considerably more friction than the first two groups, which is 
due to high and sharp flanges, and to the absence of coning. 
The friction for the two worst groups is 112 per cent. higher 
than for the two best groups. For this reason, wheels should 
have as near perfect contours of flanges and treads as it 15 
practicable to make them, and it is very essential that only 
wheels of like tape measurement be mounted upon the same 
axle. It is very important to notice that the highest resistance 
obtained, notwithstanding some of the wheels had very sharp 
flanges, was recorded for wheels with no coning. 
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CONCLUSIONS. 


From a study of the data obtained upon four different tracks 
and while using ten different sets of wheels, the following con- 
clusions seem to be justitred: 

First—Wheels should be exactly mated in order that fric- 
tional resistance be a minimum. 

Second —Mated cast steel wheels will give less resistance than 
The per cent. in favor of the 


any condition of cast iron ones. 


25 
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Fig. 21—Average Resistance for Each Group on the Four Tracks. 


mated cast steel wheels over the results obtained from the two 
best sets of cast iron wheels was 35. All of this gain in per 
cent. may not be directly due to difference of wheels, because 
there may have been more journal friction on some of the sets 
than others. But since due precautions were taken to insure 
the minimum amount of journal friction in every case, it is 
thought that the greater portion of the per cent. in favor of the 
cast steel wheels is due to the difference of material out of 
which the wheels were made. It is regretted that more of the 
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friction obtained for any test was for wheels which had all the 
coning removed. 

In view of the importance of the subject and since the data 
herein submitted throws some light upon the problem, it seems 
that a detailed and exhaustive investigation should be made 
to determine the best contour of wheel treads and flanges. The 
writer is of the opinion that such an experimental plant as was 
used at Granite City by the American Steel Foundries for the 
truck tests would be suitable for making a thorough investi- 
gation of the proper coning to use and to investigate other ques- 
tions concerning wheel treads and flanges. 


SEVENTY-TON HOPPER CAR 


The Birmingham Southern recently received from the 
Pressed Steel Car Company, Pittsburgh, Pa., 80 hopper cars 
of 70 tons capacity. These weigh 58,600 lbs., 38,700 lbs. of 
which is in the body and 19,900 lbs. in the trucks; this is con- 
siderably more weight than would ordinarily be necessary for 
a 70-ton car of ample strength, but these cars have been built 
to withstand very severe service. They have a capacity level 
full of 2,840 cu. ft., and with a 10 in. average heap, of 3,157 cu. 
ft. The ratio of the paying load to the total weight of the 
loaded car is 721 per cent. The general dimensions of the cars 
are as follows: 


Length. over atriking: plates. seoid aasan ana ara iii 41 ft. 8 in. 
Length Over end: MIE caian do 41 ft. 3% in 
Length A A A aeae Lava wats alela 40 ft. 0 in 
Distance center .to center of trucks.............. Da hare 32 ft. .0 in. 
Width over mde: stakes. sassis A bv aw@ecaenks 10 ft. 15% in 
Width inside GE body asas oir dada AR 9 ft. 6 in. 
Height, rail to top of «oke rack..... hye Waianae. akin er be aes 12 ft. O% in 
Height, tail t0'.t00. OF DERE TI ama rca cada sawn 12 ft. 9 in, 
Length ‘of. drop .dooré: 10. CIT 5: 0d iia about 3 ft. 6% in. 
Width Of rsp, COOL AAA KNEES ol about 3 ft. 4% in. 


The cars are equipped with 16 drop doors, made of % in. 
pressed plates reinforced by flanges and operated by the “Lind” 
door gear, which is self-locking and when the doors are closed 
guards against the accidental discharge of the lading. The 


mated cast steel wheels were not tested in order that more total door area is 97 sq. ft., and the hopper sheets are 5/16 in. 
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Seventy-Ton Capacity Car with Four Hoppers. 


data for comparison with the other wheels tested might be 
available. 

Third—Wheels with sharp and high flanges, as Set F, give 
123 per cent. more friction than wheels with comparatively good 
flanges, as Set B. 

Fourth—The coning on wheels is of great value in reducing 
flange friction on curved tracks. It was found that the greatest 


thick. The trucks are of the arch bar type with 6 in. x 11 in. 
journals and are equipped with Reliance truss type bolsters, 
pressed channel brake beams, rolled steel wheels and adjust- 
able side bearings. . 

The car body is designed to carry a uniformly distributed load 
of 154,000 Ibs. The body bolsters are built integral with the 
underframe, each bolster consisting of a web plate made of % 
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in. open hearth steel with a cast steel center brace, reinforced 
at the top by a % in. plate, and at the bottom with four 3% in. 
x 3% in. x 7/16 in. angles. The body center plates are cast 
steel and the side bearings pressed steel. There are three cross 
ridges of % in. plate reinforced at the top by 3 in. x % in. bars, 
and at the bottom by 6 in. x 3% in. x 7/16 in. angles. Four 
diagonal braces are used, consisting of 6 in., 10.5 1b., channels 
extending between the bolsters and the end sills. The two cen- 
ter sills consist of 12 in., 40 1b., channels extending from end 
sill to end sill and are tied together and reinforced at the top 
by a 193% in. x Y in. plate. The end sills are 12 in., 20.5 1b., 
channels reinforced at the top by 3/16 in. pressed plates, and at 
the coupler opening by a cast steel striking plate to which is 
bolted the malleable iron coupler carrier. The junction of the 
end sill and the side of the car is reinforced by a malleable 
iron push pole’ pocket. The side sills are 10 in., 15 1b., chan- 
nels, and extend from the bolsters to the end sills. 

The end sheets are 5/16 in. thick, reinforced at the top by 
flanges and pressed steel floor connections and connected to the 
end sills by two pressed steel channels and two angles at each 
end. The floor sheets are 5/16 in. thick and the side sheets Y 
in. thick, reinforced at the top by 3% in. x 3% in. x 34 in. 
angles, at the bottom by 3 in. x 3 in. x 34 in. angles, and ver- 
tically by eleven stakes on either side of the car made of % in. 
pressed steel. The sides are tied together by four crossties made 
of 6 in., 15.7 1b., Z-bars. 


NEW END CONSTRUCTION FOR PULL- 
MAN CARS 


There has been much discussion during the past few years 
regarding the best type of end construction for passenger equip- 
ment cars and after a study of recent wrecks it has been decided 
by the Pullman Company that a new arrangement is necessary to 
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of the Pullman Company. All of the modern Pullman ez; 
ment is provided with the Commonwealth steel underframe, wH 
has a cast steel combined platform and double body bolster x 
each end and this underframe readily permits of the new en 
construction in combination with which a very efficient arrange- 
ment is obtained. 

The principal feature of the design is that of an I-beam ber: 
in the form of a U, the legs of which extend upward throug: 
apertures in the platform casting. The upper ends of the 
I-beams are thoroughly anchored in an end superstructure made 
up of structural shapes. Two of these U-shaped I-beams are 
applied on each end of the car in the manner shown, one lez 
forming the door post at the entrance of the car, while the 
other forms the door post for the opening between the cars at 
the platform end sills. The U-shaped members are made from 
one continuous I-beam instead of being made up of riveted 
sections, in order to eliminate any possibility of riveted join‘ 
failing. With this construction it is readily seen that in case oi 
collision, should one underframe override that of the next car, 
its progress will first be obstructed by the legs of the U-beam 
at the bumper sill, which as they bend will tend to lift the 
whole car body, thereby offering greater resistance to further 
advance of the overriding car. If these should fail there would 
still be the second leg of the U-shaped member, together with 
the strengthened car end, to further retard the progress of the 
overriding underframe. 

This new car end is being applied to all mew Pullman cars 
and to all high class wooden cars as they pass through the shops 
for general repairs. Mr. Dean in his patent claims states that 
unduly strong underframes, instead of affording the presumed 
advantages of safety to passengers and of preserving the cars 
from injury, may, at least in some instances, contribute to the 
damage of the latter, especially when the force of the collision 
is sufficient to cause the overriding of the underframes, re- 
sulting in the breaking down of the end wall of the car. Itis 
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Top and Floor Plans of New End Construction for Pullman Cars. 


withstand the shearing effect that the heavy steel underframing 
of a car has upon the superstructure of another car when one 
underframe overrides the other in a collision. The new design 
adopted is the invention of Richmond Dean, general manager 


his idea to remove the surplus strength from the underframe 
and so construct and strengthen the vestibule, as described abové 
that it will act as a cushion to absorb and dissipate the force of 
the impact of such a collision without materially increasing the 
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weight of the car. Throughout the construction it has been his 
idea to reduce the number of riveted joints to a minimum. 

The new car body end wall is securely fastened to the cast 
steel combined platform and double body bolster, and is made 
up of Z-bar end posts extending to the top of the roof, and 
secured to the other parts of the car framing in the usual man- 
ner. The outer faces of these posts are riveted to a channel sill 
ahove the doorway, which is bent to allow for the rear legs of 


Side Elevation of U-Shaped Member in Pullman End Construction. 


the heavy U-shaped I-beams; the remainder of the vestibule is 
constructed to harmonize with the new features. It is believed 
that this new design will be the means of preventing the dis- 
astrous results that have been recently experienced with the 
ordinary type of end construction in collisions. 


REPORTING Forest Fires.—The Western Pacific has instructed 
its engineers to report fires along the right-of-way where it 
traverses the Plumas national forest in California. The location 
of fires is indicated on a card dropped by the engineer or fire- 
man to the next section crew met after the fire is discovered. It 
is then the duty of part of the section crew to go back on hand- 
cars or speeders and put out the blaze. 
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FREIGHT CAR DESIGNING 


BY E. G. CHENOWETH, 
Mechanical Engineer, Car Department, Rock Island Lines, Chicago, IIf. 


So much has been written in connection with freight car de- 
sign that it would seem that the ideal construction, or a 100 
per cent. car for some particular service, had been obtained. Or 
at all events it would seem that the proper items should have 
been considered in car construction so that the car would keep 
off the repair tracks. Perhaps a great deal more will be written 
before even a small portion of those interested in the design and 
maintenance of the equipment will be satisfied in their own 
minds that a perfect car of any class has been built, not to men- 
tion the numerous classes which are to be covered. There is 
also a question as to the best method to produce the best design. 

It is believed by some railway officials that the drawings 
should be made and specifications written by the outside car 
builders, although it is strenuously objected to by others. It is 
claimed in the first case, that the builders are better organized 
in their engineering offices to develop a design to meet the 
railway company’s requirements, and apparently at a less cost, 
as the cost is included in the price of the lot of cars, and perhaps 
is not felt by the railroad. In the second case it is held that the 
users and maintainers of the equipment would better know their 
own standards, and would be more liable to maintain them in the 
construction than the builder. And still further, which appeals 
to the writer as being very important, the railroad, knowing just 
what facilities are available throughout the system for making 
repairs, would design the cars accordingly. Maintenance is one 
of the most important factors in railway operation and anything 
that will reduce maintenance costs should be considered. 

Statements have been made that car builders should design 
equipment and be responsible for weaknesses which may develop 
later on, but this is not the customary procedure. In the 
majority of cases the builder submits the drawings and specifi- 
cations to the purchaser for checking and approval, which natur- 
ally relieves the builder from the responsibility as to the details 
of the design. It may be said that if the drawing office checks 
the drawings and specifications, as they are furnished by the 
builder, all weaknesses will be eliminated, but if the railway does 
not maintain a sufficient drafting force to draw up the original 
designs, it will not have the force to thoroughly check the draw- 
ings, and further, the time making an accurate check will not be 
much different from that taken to make the drawings. 

If the railroad designs its own freight cars, arrangements 
should be made whereby all foremen concerned in maintaining 
the cars could go over drawings and specifications with the de- 
signer and understand all parts of the design. This makes the 
shop men feel a personal responsibility in the cars, and they will 
watch closely for weaknesses which may develop in service. 

In an article which was recently printed in an engineering jour- 
nal, the author left the impression that if it was desired to design 
nearly a perfect car it was only necessary to have the practical 
car men prepare the drawings and specifications. This may, or 
may not be conceded as the truth, it surely all depends on what 
is understood by a practical car man. Perhaps some one may 
say that a practical car man is a person who is a shop man, has 
repaired cars, has charge of the maintenance of cars, can read a 
drawing and specification, and understands the construction of 
a car thoroughly. Again, others will say that a practical car 
man is a person who has had the experience of repairing cars 
and maintaining equipment, and can design a car, making all the 
drawings and specifications, calculating the stresses and strains, 
and has an understanding as to the strength of the materials 
entering into the construction. Which is the practical man? The 
writer will not commit himself as to his belief, but the reader 
can use his own judgment as to whom he would desire to design 
equipment for him, were he the man “higher up.” 

The weaknesses and failures developing every day are not all 
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due to the designer, whether he be practical or otherwise, as 
there are many conditions and requirements that must be met 
over which the engineer has no control. It is often the case that 
limitations are placed on a design by the requirements of the 
shippers, the necessity of using certain specialties, the required 
light weight, or the original cost, which, perhaps, do not allow 
the designer to follow out in every respect the dictates of his 
own judgment. The cost of hauling an extra ton of dead weight 
of car will pay, in some cases, for the repairs that would have 
been necessary had the car been lighter. However, it must be 
remembered that a car on the repair track is not in revenue 
service, and therefore an extra strong car should be given credit 
for more days in actual service. 

It has been the practice of some railways to design the cars, 
build samples and have them carefully inspected and then put 
through an accelerated test. In many cases, if time will allow, 
the car is placed in service for a few days or weeks to ascertain 
if all the details are properly designed, or, in some cases, the 
car is loaded considerably in excess of its marked capacity, and 
the deflections and the permanent set are carefully noted. Al- 
though the building of a sample car gives a proper check on the 
drawings and specifications, it is questionable if any of these 
tests furnish all the information desired, for the reason that it 
is not the cars that fail under a static load or under a few days’ 
service which give the trouble, but those that will not withstand 
the years of rough treatment given to a freight car in service. 
Again, if the sample car is placed in regular service, it must be 
realized that perhaps it would never get in such service as to 
show its weaknesses, while if a great number of the same design 
were put in use several weaknesses might be developed. 

Rapid strides are perhaps being made toward a perfect freight 
car design, and perhaps it has been reached in some rare in- 
stances, but it is hard to be convinced that there are many perfect 
cars after checking bad order cars on repair tracks for a year, 
and moreover, if a perfect design has been developed, it is sur- 
prising to note that when railroads consider the purchase of 
new equipment they, as a rule, modify the present designs or 
develop entirely new ones. This, however, clearly shows that 
the designers are untiring in their efforts and by a closer 
observation of the present cars on the repair tracks, ascertaining 
the weaknesses that have developed in service, there should be 
marked advances toward better designs. It is feared that in many 
cases not enough attention is given to the fact that new cars 
have shown weaknesses, which the designer is slow to acknowl- 
edge as weaknesses as they may require some changes or even 
the abandoning. of his entire design. It is not advisable, how- 
ever, to make changes in the design on the first report of any 
weakness before a thorough investigation is made as to whether 
or not the damage was done by fair or unfair usage. In this 
connection it is advisable to furnish standard forms at all freight 
car repair points which will furnish all the information desired. 

Constant inspection at the repair shops and yards leads one to 
-believe that the increase in strength of the freight cars is not 
keeping pace with the increase in the severity of the treatment 
that the cars are receiving in service. Much effort has been 
made to procure good draft gear, and perhaps an equal amount 
of thought has been given to its proper application to freight 
cars. Some steel underframe designs show the draft sill spliced 
to the center sills between the end sills and the bolster, just 
back of the draft casting, it being claimed that if the cast draft 
sills are damaged, they can be replaced without removing the 
center sills, which is plausible as far as it goes; but others claim, 
in cases where the center sills extend through to the end sills, 
acting as draft sills, that if the sills are broken they can then be 
spliced and thus save the original cost of the splicing of the 
sills. All who have followed up the repairing of freight cars 
will appreciate the fact that if the draft gear and the draft sill 
maintenance could be eliminated the cost would materially be 
decreased. In making a check of the cars on the repair tracks, 
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taking all cars indiscriminately, it was found that 70 per cent. 
oí the repairs necessary were in relation to the draft rigging. 
but, as a majority of these were on wooden underírame cars, 
some improvement along this line is anticipated as steel is sub- 
stituted for wood. 

In the preparation of drawings and specifications for new 
freight car equipment, the following are some of the parts of the 
design which should be carefully checked for weaknesses that 
may develop in service: 

On steel underframe or steel cars, the corner back of the push 
pole pocket should be properly backed up with a casting or a 
steel gusset. It would seem that the general opinion is that on 
steel cars the diagonal brace between the bolster and the end sill 
should extend from the corner of the car to a point near the 
junction of the draft gear, or center sills, to the bolster. This 
then becomes a compression member, and of course should have 
an ample moment of inertia, both in the vertical and horizontal 
planes. A heavy angle has been used in this place with good suc- 
cess. It is well to carefully figure the shear on the rivets, secur- 
ing this member at both ends. Some readers will no doubt, bring 
up an argument in favor of running this diagonal brace fram the 
intersection of the side sill and bolster to the intersection of the 
end sill and draft sills, but it is the belief of the writer that the 
draft sill should be of such a design as to withstand the buffing 
forces without its being necessary to transmit part of the load to 
the side sill at the bolster by the use of the diagonal braces. 
Whether the application is made according to the first or second 
method, it is recommended that a compression member be used. 
and this has not been done in a great many of the recent designs. 

Many types of box car roofs have been designed and applied. 
and have been given a good service test, but the subject is still 
a lively one for discussion. Even with the improved designs on 
the market of both inside or outside metal and all-steel roots, 
the mechanical man is still in a quandary as to just which one 
to recommend for new equipment. They all have their good 
features. The inside and outside metal roofs have been in use 
for years, and some data as to original cost and cost of mainte- 
nance should by this time easily have been procured, but the type 
which is known as the all-steel roof has had recent improve- 
ments, and it appears that no very marked perfection has as yet 
been obtained. A roof, of whatever design, must be flexible, and 
at the same time the metal sheets of which it 1s constructed must 
so fit and be so secured to the car that the roof will present a 
perfectly water-tight construction. It 1s an interesting fact and 
a matter of record that the majority of the roofs which require 
renewing do not have the metal sheets rusted out but are actually 
worn or broken at the joints or where they are secured to the 
car, with the exposed part of the sheet in good condition. It, 
therefore, would seem that the application of the roof to each 
particular car is an important factor. The flexibility of the root 
must be equal to or greater than the flexibility of the car body, 
and this has been a problem of the roof designers which ap- 
parently has not entirely been met. l 

The tendency at the present time is to increase the amount of 


“steel in freight cars; the box car is getting a steel upper framing. 


and box cars of all-steel are being built which will probably be 
given a thorough service test to ascertain if they are entirely 
feasible. In making a study: of the design of cars which have 
heen delivered, or of those which are only contemplated, one 1s 
convinced that there is a tendency to get away from a uniformity 
of design of most all classes of equipment. The use-of steel in 
the construction of cars has brought about many new or novel 
designs, and.some indeed appear directly opposed, yet will ne 
doubt well answer the purpose for which they are designed. It 
is easy to find cars of the same capacity and class having a one- 
piece center sill, a two-piece center sill with narrow side sills, or 
two center sills with a side sill equal in depth to the center sills: 
all without truss rods—a matter of opinion of the designer, but 
not tending toward a uniform steel underframe construction. 


IMPROVED FLOW METER 


In large power plants, etc., the economical handling of steam, 
water and air depends on accurate information which will show 
the total volume transmitted and its instantaneous rate of flow 
during any interval of time. The meter shown in the illustra- 
tions is designed for use either as a test instrument or as a 
stationary meter. The body consists of an iron casting cored 
out so as to form one leg of a U-tube and a reservoir for mer- 
cury, the outer leg of the U-tube being formed by a pipe which 
opens into the reservoir. The pressure on the surface of the 
mercury varies with the rate of flow of the fluid being meas- 
ured, as will be explained later. A float rests on the surface 
of the column of mercury in the body of the meter and rises 
and falls with the corresponding change in its elevation. The 


Indicating Recording Flow Meter. 


float is geared by a rack and pinion to a horizontal shaft which 
carries a permanent U-shaped magnet. The poles of this mag- 
net face a copper cap which closes an opening into the meter 
body and the remaining parts of the meter’s mechanism are 
mounted on the outside of the cap. A shaft, parallel to the one 
on which the magnet inside the body is mounted, carries a 
smaller magnet, whose poles are opposite to those of the larger 
magnet, this arrangement serving to transmit motion through 
the cap without piercing it with a shaft. As the poles facing 
one another are of opposite polarity, the magnetic flux binds 
them together so that a movement of the magnet inside the 
body involves a corresponding movement of the one outside, 
the latter moving the indicating needle and the recording pen 
through suitable mechanism. 
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NEW DEVICES 


The pressure which moves the column of mercury in the U- 
tube is obtained, for pipes 2 in. and greater in diameter, by in- 
serting a modified form of Pitot tube, termed a “nozzle plug,” 
directly into the pipe line. This can be done without disturbing 
the piping, except where it is desired to increase the rate of 
flow at the point of metering, in which case a special pipe re- 
ducer is provided. This reducer is made of brass and has a 
long throat with rounded entrance terminating in a flange 
which is inserted between the pipe flanges and is held in place 
in the same manner as a gasket. A special nozzle plug is sup- 
plied with the pipe reducer. The nozzle plug is a tube with 
two separate conduits in it, each conduit having a set of open- 
ings, the two sets being on diametrically opposite sides of the 
tube. Those on the side of the tube facing the flow are called 
the leading openings, and those on the opposite side the trail- 
ing openings. The flow against the leading openings in the nozzle 
plug sets up a pressure in the leading conduit which equals the 
static pressure plus a pressure due to the velocity head; the 


Pipe Reducer and Nozzle Plug. 


flow past the trailing openings causes a suction which lowers 
the pressure in the trailing conduit. As these two conduits are 
connected to the U-tube by l4-in. pipes, the column of mercury 
is affected by this unbalanced pressure, causing a movement of 
the float. The leading set of openings in the nozzle plug ex- 
tends approximately across the pipe, so as to make the velocity 
pressure transmitted to the meter the mean, rather than that 
at a single point in the pipe. 

The chart on which the pen records are made is rotated by a 
clock work at a suitable speed. The recording pen sweeps the 
chart radially, and the resulting curve shows the rate of flow 
at any time during the chart cycle. The integrating device 
consists of a stationary flow-rate planimeter driven by the chart 
paper. The angular position of the planimeter wheel is deter- 
mined by a cam connected to the shaft of the recording pen 
and moving with this pen. The planimeter dials read in arbi- 
trary units, which, multiplied by a constant furnished with the 
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meter, gives the flow in the desired unit. This device is ex- 
tremely simple and there is practically no danger of its getting 
out of adjustment. 

For pipes less than 2 in. in diameter, an orifice tube, which 
is a brass pipe tapered internally from both ends and so as to 
form a restricted opening at the middle of the tube, is provided 
and must be incorporated in the pipe line. One leg of the U- 
tube is connected to the orifice tube near its end and the other 
leg to its middle point where the greater velocity at the orifice 


Float and One of the Magnets of the Flow Meter. 


will give a reduced pressure in the pipe leading to the U-tube. 

To meet the requirements of different classes of service and 
the various conditions met with, this meter is made in four 
different ways—as a recording or curve-drawing instrument; 
with both indicating scale and recording chart; with recording 
chart and integrating dials; and with indicating scale, recording 
chart, and integrating dials. It is manufactured by the General 
Electric Company, Schenectady, N. Y. 


OSMAN BOILER CHECK 


In an article in the August issue of the Rai/way Age Gazette, 
Mechanical Edition, describing the Osman regrinding and pres- 
sure equalizing boiler check, it was stated that this device is 
manufactured by the Swenson Valve Company, Decorah, Iowa. 
This is incorrect, as the rights for the manufacture and sale 
of the valve are controlled by G. H. Osman, who is superintend- 
ent for that company. 


— 


AERIAL RAILWAY IN COLOMBIA.—By permission of the Colom- 
bian government, Thomas Miller, who held a concession from 
the government for constructing an aerial railway between 
Manizales, Pereira, or Neira, and the National Occidental Rail- 
way, has transferred his concession to the Dorada Railway, Ltd., 
of London. Six months’ extension of time for putting the rail- 
way into service has also been granted. 
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UNITED STATES AIR BRAKE 


The United States Air Brake Corporation, Buffalo, N. Y., has 
developed a system of locomotive and car air brake equipment 
which is now being tried out on three railroads, among which 
is the Buffalo, Rochester & Pittsburgh. 

The principal feature of the locomotive equipment is the quick 
release, which provides three exhaust ports to insure the rapid 
escape of the air from the brake cylinders to the atmosphere. 
This feature does not interfere with the normal automatic re- 
lease, as, when it is desired, one exhaust port may be used. 
Provision is also made for retarding the release when necessary, 
and the locomotive brakes can be graduated on or off in- 
dependently from the train brakes whenever desired. 

In addition to the triple valve, there is used in the car equip- 
ment what is termed a regulating maintaining valve, whose pur- 
pose is to prevent excessive piston travel and brake cylinder 
leakage. This valve is furnished with a supply reservoir, and 
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Regulating Maintaining Valve. 


it is claimed that it will automatically increase the brake cylin- 
der pressure in correct proportion to the brake pipe reduction, 
regardless of the piston travel, and that it will maintain that 
pressure during a brake application, regardless of ordinary cylin- 
der leakage. 

When the car equipment is being charged, air from the auxil- 
lary reservoir enters chamber A of the regulating valve and 
passes the check valve, filling chambers 4 and B. When a brake 
pipe reduction is made the triple valve permits auxiliary reser- 
voir pressure to flow into the brake cylinder, lowering the pres- 
sure in chamber 4. Should the charge of air from the auxiliary 
reservoir be sufficient to exert a force on the underside of the 
small piston 2, which combined with the force on the underside 
of the large piston 7 would equal the force on top of the latter, 
there would then be no movement of the parts in the regulating 
valve. However, should the piston travel be excessive and the 
force on the underside of the small piston not sufficient in com- 
bination with the pressure in chamber A to equalize with the 
pressure in chamber B, the large piston would then move down 
and bring the slide valve 3 in position to admit air from the 
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supply. reservoir to. the brake cylinder; when the cylinder pres- - 


sure is increased so that the force on the underside of the pis- 
ton 2 is sufficient in combination with the pressure in chamber 
A to equal the force in chamber B, the equalizing spring 4 will 
push the large piston and slide valve back, shutting off the sup- 
ply reservoir from the brake cylinder. After the pressure in 
the brake cylinder has been increased to the proper amount, if 
there should be any leakage from the brake cylinder the piston 
2 would again be forced down by the pressure in chamber B 
and again permit pressure from the supply reservoir to flow 
into the brake cylinder until the combined force on the under- 
sides of the small and large pistons equalled the force on the 
top of the large piston; the equalizing spring would then again 
force the piston and slide valve up and close the port which 
admits air from the supply reservoir to the brake cylinder. 
When the brake is released by increasing the brake pipe pres- 
sure and forcing the triple valve to release position, the sudden 
drop of brake cylinder pressure will cause the large piston to 
make a quick downward movement, carrying the slide valve 
down until its extreme end passes the small vent port, which 
allows the pressure in chamber B to equalize with that in 
chamber 4; the equalizing spring will then force the large pis- 
ton and the slide valve back to normal position. It is not neces- 
sary that the pressure in chamber B should be permitted to es- 
cape when the brakes are released, as the raising of the auxiliary 
reservoir pressure in combination with the force of the equal- 
izing spring, will hold the large piston in its normal position. 


RUMSEY MAIL CAR DOOR 


The illustrations of the door sections show clearly how the 
features involved in the standard freight car door manufactured 
by the Rumsey Car Door & Equipment Company, Chicago, 
have been included in the mail car door recently developed by 
that company. When closed, the door is forced to a positive 
bearing on all four sides by the door post sealing flanges, which 
not only make it watertight but keep the cold out in winter. 

The chief point of interest in the Rumsey car door is the 
pressed steel, unitary post structure which is anchored at the 
top and bottom to the car sills and into which the door inter- 
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Vertical Section Through Rumsey Door for Postal Cars. 


locks when closed, making it thereby an integral part of the 
superstructure. Any shock received by the door is transmitted 
through its interlocking feature to the posts, which by their 
anchorage transmit it to the superstructure. These pressed steel 
posts will stand a stress of 13,300 lbs. without the wood fillers 
and 15,000 lbs. with the fillers in place; to illustrate further, they 
take a stress equal to the resistance of a stick of oak 4234 in. x 
434 in. This represents the stress received at the center of the 
post, when No. 10 gage open hearth steel is used. 

The combined steel and wood post is similar to what is known 
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as the Harriman standard. The steel member extends sufficiently 
beyond the face of the post to form interlocking sealing flanges 
whose functions are identical with those of the all-steel post, and 
this construction is recommended for rebuilt equipment and for 
stock cars, owing to its moderate cost. 

This company has also designed a flush door which does not 
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Horizontal Section Through Rumsey Postal Car Door. 


interfere with the strength of the car superstructure and is the 
type recommended for stock and refrigerator cars. This particu- 
lar type of door is also applicable to box cars. 


BOYER PNEUMATIC SAW 


A recent innovation in car building is the cutting and trim- 
ming of the car roofs with a Boyer pneumatic saw. A No. 2 
Boyer air drill furnishes the power, and by a special arrange- 
ment of gearing, the speed of the spindle in which the saw arbor 
is fitted is brought up to 2,200 revolutions a minute. The 


Boyer Pneumatic Saw Triming a Car Roof. 


motor itself rests on a grooved shoe which fits over a guide 
strip nailed to the car roof at the proper distance from the 
edge. The arbor, bearing an 8 in. circular saw, is also sup- 
ported by a shoe. It will cut a 60 ft. car roof in 1% min. It 
is manufactured by the Chicago Pneumatic Tool Company, 
Fisher building, Chicago. 


Erw AND Map River RAILROAD.—A body of the United States 
Corps of Engineers are engaged in making a survey of the route 
from Sandusky city to Dayton, Ohio.—From the American Rail- 
road Journal, October 27, 1832. 
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IMPROVED COAL SPRINKLER 


Among the devices recently placed on the market for the use 
of locomotive firemen in sprinkling coal is the ejector which was 
developed by the Hancock Inspirator. Company, Boston, Mass., 
and was described in the Railway Age Gazette, Mechanical Ed- 
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Improved Hancock Coal Sprinkler. 


ition, June, 1913, page 334. Investigation of the subject of coal 
sprinklers has convinced the manufacturers that, as a safeguard, 
the apparatus should be operated entirely by one handle, so ar- 
ranged that the water connection will positively be closed when 


JS 


Coal Sprinkler in Position on Backhead of Boiler. 


the sprinkler is not in operation. Unless the water passage is en- 
tirely closed when the injector is used for heating the water in the 
tank, steam is likely to back up through the suction pipe of the 
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sprinkler and result in injury. With sprinkling devices having 
separate valves for the steam and water connections, there is al- 
ways the possibility that the man operating the device will forget 
to open the water valve in the suction when starting the sprinkler, 
or forget to close it when shutting off the sprinkler. In an im- 
proved coal sprinkler which has been devised by the Hancock In- 
spirator Company, only one handle is used, and this operates both 
the steam and water valves. As shown in the drawing of the 
cross section, the sliding steam nozzle is so constructed that its 
front end overlaps the back end of the combining tube when the 
steam valve is closed, thus effectually closing the water open- 
ing; when the steam valve is open the steam nozzle which is at- 
tached to it is drawn back from the combining tube at the same 
time that the steam port is opened. The sprinkler, as shown in 
the other illustration, is located on the left hand side of the cab 
and takes its water supply from the suction pipe of the injector 
through a 34 in. pipe. A 34 in. globe valve is placed in the steam 
supply pipe to shut off the steam from the sprinkler when 
necessary. 


WASTE RETAINER FOR JOURNAL BOXES 


The object of the attachment illustrated herewith is to keep 
the waste in a journal box from working forward and forcing 
open the lid, and to prevent it from piling up in front of the 
journal collar and away from the inner end of the journal. The 
device also prevents the waste from yetting under the journal 
brass. As the waste is held close to the journal under the brass, 


the journal is kept lubricated at all times without becoming 
heated; furthermore, the device prevents cinders and dust from 
getting into the packing. 

The side waste retaining members, 4, are formed with curved 
extensions which serve to support them at the inner end. The 


front edge of each side member is provided with a lug, B. in 
The 


which is a slot adapted to receive the closing gate, C. 
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Device for Holding Waste in Journal Boxes. 


upper edges of the side members are curved inward as shown 
at D, so as to come against the journal and serve as a stop t° 
prevent waste from being dragged upward under the brass. 
The device is made of 1/16 in. sheet steel and can be applied 
by removing all the packing from the box and taking both side 
plates, which are wired together at the bottom at the back end, in 
both hands and sliding them into place. The brass and wedge can 
be removed without disturbing the retainer, and inspectors art 
also given a better opportunity to inspect the brass and jour- 
nal on account of the packing being held down. It is also 
claimed that the packing necessary is reduced 50 per cent. 
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This device has been applied with great success to 750 50- 
ton freight cars, 5 coaches and the tenders of 30 heavy con- 
solidation locomotives on the Pittsburgh, Shawmut & Northern. 
It was invented and patented by R. A. Billingham. 


PRESSED STEEL CARLINE 


A new style of pressed steel carline has recently been de- 
signed by the Cleveland Car Specialty Company, Cleveland, 
Ohio, in connection with the use of steel side plates in car 
framing. It is necessary that the carline should rest flat on 
the side plate with large bearing surface and the design illus- 
trated is now being placed on a large number of cars with steel 
side plates. While it is intended for steel framing, it is equally 
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itself is mounted on large trunnions which are provided with ball 
thrust bearings to take the weight, and roller bearings to pro- 
vide for easy operation. 

The head gearing is all enclosed in an oil-tight case, and the 
main drive consists of the conventional vertical shaft down to 
the center of the trunnion, and a horizontal driving shaft, b, 
extending through the head to an outboard bearing on the arm. 
Both of these shafts are provided with ball thrust bearings, and 
in the case of the two horizontal shafts, the one on the head of 
the machine and the one extending the length of the arm, roller 
bearings are added. 

The gearing of the head proper is entirely enclosed, the feed 
being accomplished by means of worm and worm gearing and a 
pinion engaging in a rack, which is mounted on a quill on the 
upper end of the spindle. This quill is provided with ball bear- 


Improved Type of Pressed Steel Carline. 


applicable to cars with wood side plates. In a recent test, it 
required a pressure of over 4,500 lbs. to deflect it when placed 
upon supports spaced the same interval apart as the side plates. 
The use of pressed steel for carlines has made it possible to 
produce a design in which the maximum strength is gained 
with a minimum weight, as the whole carline can be made from 
one piece of steel and the metal distributed where it is most 
needed. 


HIGH DUTY RADIAL DRILL 


In response to a demand for a radial drill which would be 
at once easy to operate and rigid and powerful enough to do 
the heaviest class of work, the Baush Machine Tool Company, 
Springfield, Mass.. has brought out a 6 ft. machine having the 


Heavy Service Six-Foot Radia! Drill. 


bed, arm and column, as well as the head mechanism, extremely 
heavy and rigid. 

The post is of rectangular box form, and is tapered to pro- 
vide an ample base. The saddle carrying the earm trunnions is 
extra long and rigid, and is elevated with a screw. The arm 


ings to take care of the thrust in eithér direction. The spindle 
proper, c, extends down through the head and is driven by means 
of a long sleeve, d, which in turn drives the feed mechanism 
from the lower end. The drive is accomplished by means of a 
pair of bevel gears, e, which are arranged to be clutched to the 
spindle, providing in this way a tapping attachment and at the 
same time a stop motion for the spindle when the clutch is in 
the intermediate position. The method of keying this clutch 
spindle to the driving sleeve is unusual in that it is accomplished 
by means of three lines of balls, f, mounted in ball cases and 
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Horizontal Section Through Head of the New Baush Radial Drill. 


traveling in hardened steel races, providing a clutch spline which 
moves practically without friction; it is therefore possible to 
start, stop or reverse the spindle with a minimum of effort on 
the part of the operator. 

The back gears are carried in two nests, one on each side of 
the spindle and in enclosed oil tight case, thus providing a bal- 
anced head. The back gear is thrown by means of a lever on 
the front of the machine and is arranged to lock in either high 
or low position. The gearing and all bearings are oiled from 
the outside by means of sight feed cups. The bevel gears are 
all provided with ball thrusts and the bearings are bronze 
bushed. The gears themselves are alternately steel and bronze. 

The machine is provided with six changes of feed by means 
of a sliding key, and also by a quick and slow hand feed; the 
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quick feed is provided for by a large hand wheel directly on the 
feed shaft, while the slow feed is obtained by a small hand 
wheel which is geared up to such an extent that back facing 
or counterboring can be accomplished. The feed has both auto- 
matic and hand knock-off, by means of a single lever, one mo- 
tion of this lever stopping the feed in any position. For counter- 
boring, facing or back facing, where an accurate dimension or 
a flat surface is required, the fine feed can be used until the tool 
reaches practically the dimensions required; the feed can then 
be instantly knocked off by means of the stop lever and a slight 
additional feed given by hand through the slow hand feed wheel. 
This reduces the hand labor to a minimum in doing fine work 
of this nature. The automatic stop for the feed is arranged 
principally to throw out at the end of the spindle travel to pro- 
tect the machine against breakage, and it has an adjustable stop, 
so that the machine may be set to drill a certain depth. 
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Vertical Section Through Head of Baush Radial Drill. 


The traverse of the head on the arm is accomplished by means 
of a hand wheel and the spiral gearing g, operating in a rack in 
the conventional way, except that the hand wheel is geared up 
so that the traverse is accomplished with a minimum amount of 
effort on the part of the operator. The head is carried on a pair 
of friction rollers, h, which are set up by very powerful 
springs. The binder for the head is arranged to clamp it 
against the bottom surface of the arm, that is, in the direction 
that the work forces it. The spindle is accurately counter- 
weighted and is driven by its largest diameter. Owing to the 
driving sleeve, the action of the feed does not in any way tend 
to draw the tapping clutch in or out of engagement. 

The arm is raised and lowered by means of a screw and is 
arranged with a binder to lock it on the post. The arm is pre- 
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vented from swinging by means of the conventional arm lock, 
the latter being operated from the saddle by means of a small 
pneumatic cylinder, which is arranged so that the weight will 
lock the arm. There is, therefore, no waste of air while the 
arm is locked, the air being used only for the purpose of swing- 
ing the arm. This has the added advantage that, should there be ' 
no air available, the lever of the arm lock can be temporarily 
operated by hand, or it can be removed and a regular binder 
arm substituted. 


FRACTURED CRANK PIN DETECTOR 


A novel device for detecting a broken crank pin has been in- 
vented by H. Van Dyken, Two Harbors, Minn., and has been 
applied to sixty locomotives of the Duluth & Iron Range. It 
has been found that all crank pins start to break at that part of 


Method of Applying Crank Pin Detector. 


A hole is 
drilled about 1% in. or 134 in. from the side of the pin, and 
deep enough so that when it starts to break, the break or crack 


the pin most remote from the center of the wheel. 


will intersect the hole. A red liquid is poured into this hole 


Fractured Crank Pin Discovered by Means of the Detector. 


through the plug as shown in the illustration. This liquid will 
leak through the crack or break and will be seen around the 
hub of the pin. The liquid should be poured in slowly, allowing 
the air to escape, and both plugs should fit tightly. When applied 
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to old crank pins they should be examined after the first trip for 
1t may have been defective for some time. Crank pins should 
be examined twice a month by unscrewing the little filling plug. 
Should the liquid remain in the pin for a long time, and finally 
the pin be found dry, and the substance could not be seen around 
the hub on the outside, the hole should be refilled. This detector 
not only avoids the trouble of broken crank pins on the road 
but it also saves the expense of taking out crank pins that are 
in good condition, for fear they might break soon. 

The crank pin shown in the photograph was detected twice 
by this method. When the pin had cracked to the first or small 
hole, it was considered safe to use the engine for a while and a 
second hole was drilled further toward the center of the pin. 
The distance between centers of the two holes is 174 in. The 
engine remained 21 days in continuous heavy service, before the 
liquid leaked out of the second hole. The pin was then pressed 
out and replaced. 


SMOKE BURNING DEVICE 


The Chicago & North Western is equipping all of its locomo- 
tives entering Chicago with the steam jet smoke consumer shown 
in the accompanying illustration. The arrangement is in ac- 
cordance with the recommendations made by a sub-committee 
of the General Managers’ Association of Chicago, appointed to 
investigate the value of the steam jets in locomotive fireboxes.* 


Soft Steel- Case Hardened 


¿Steel = 
Je? Cleaner 


Detalls and Arrangement of Firebox Steam Jets; Chicago € North 
Western. 


This device has been found very effective when used in con- 
junction with the quick action blower valve described in the 
March, 1913, issue of the American Engineer, page 160. The 
results following the use of this arrangement were also pub- 
lished in this journal on page 236 of the May, 1913, issue. 


UNPRECEDENTED SPEED.—The new steamboat Patrick Henry, 
built in Baltimore to run between Norfolk and Richmond, is now 
in the line and performed the distance, 145 miles, on Tuesday 
last in 7 hours and 43 minutes. after the stoppages were de- 
ducted.—From the .«Imerican Railroad Journal, September 8, 
1832. 


RamroaD Cars.—A gentleman from Rockland county called 
upon us a few days since with a model of a railroad car. His 
improvement consists, he says, in the manner of placing the car 
upon the axis of the wheels. The model may for the present 
be seen at this office by those who feel interested in such mat- 
ters.—From the American Railroad Journal, September 15, 1832. 


eA repart of the tests made by this committee was presented before the 
Master Mechanics’ Association last June and abstracted in the Daily Rail- 
way Age Gasette of June 14, page 1377. 
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TANK WELL AND VALVE 


A low type of tank well has been designed in the mechanical 
engineer's office of the Delaware, Lackawanna & Western, and 
is being applied to all of the new locomotives built for that road. 
As can be seen in the illustration, it is characterized by simplicity, 
lightness and ease of application and operation. It consists of 
a hollow well which contains a pair of sliding disc valves held in 
a rotating frame which is operated by a shaft projecting through 
the bottom of the well. The arrangement is such that all the 


upper rigging of the ordinary type of tank well and valve is en- 
tirely eliminated. 
It will be seen in the illustration that the two valve discs are 
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Low Type Tank Well and Valve. 


held on their seats by means of coiled springs, and further that 
there is no stuffing box in connection with the valve itself, the 
only one on the whole construction being at the bottom of the 
operating shaft. The spring seated valves allow the tank hose 
to be blown back when the valve is closed, and furthermore make 
the valve self-cleaning and to a certain extent, self-grinding. 
The bottom part of the well is separable from the casting riveted 
to the tank bottom and when the bolts holding it in place are 
released, the whole valve and seat can be removed without diffi- 
culty. A stop is provided for the full open or entirely closed 
position, and the valve is practically locked when in cither 
position. 


SAFETY TALKs IN Pay EnveLores.—One of the latest ideas in 
what has sometimes been called welfare work is a plan of in- 
surance now being tried out by the Kilbourne & Jacobs Manu- 
facturing Company, Columbus, Ohio. The scheme is that all of 
the employees cre properly protected against accidents during 
the full twenty-four hours of each day. This is accomplished 
by insuring them under a blanket policy of an accident insurance 
company for one-half of the workman's weekly wage. When a 
man punches the time clock in the morning he knows that he is 
insured for the ensuing twenty-four hours. The company pays 
the premiums and collects and disburses to the injured employee 
all indemnities due. No charge is made the workman for the 
cost of the premium, nor is he asked to sign any release papers 
for an injury sustained in the factory or outside. If the work- 
man's injury keeps him incapacitated for fifty-two weeks, one- 
half his weekly earnings is paid to him for that period, with the 
exception of the first week's payment, for which there is no in- 
demnity allowed.— Michigan Manufacturer and Financial Record, 


According to a press despatch the Chicago € North Western 
is now operating all its trains out of Omaha, Neb., by oil burning 
locomotives. 


The Western Maryland has arranged with a correspondence 
school to instruct its enginemen in the use of the air brake and 
an instruction car will soon be put in service. 


A Rock Island train was delayed for 40 minutes on July 30 
near Ford, Kan., by a large number of grasshoppers that had 
blown on the track at a deep cut. The trainmen were obliged to 
scoop them off the tracks with shovels and sand the rails before 
the train could proceed. 


The committee of management of the International Engineer- 
ing Congress (1915), has announced that Col. Geo. W. Goethals, 
chairman of the Isthmian Canal Commission and chief engineer 
of the Panama Canal, has consented to accept the honorary 
presidency of the Congress and will preside in person over the 
general sessions to be held in San Francisco, September 20-25, 


1915. 


R. C. Richards, chairman of the Central Safety Commiteee 
of the Chicago € North Western, is furnishing to all the mov- 
ing picture shows along the line of the road a set of stere- 
opticon views similar to those shown in its trespass circular, 
showing the manner in which so many people are killed and 
injured while trespassing on railroad tracks. One of the slides 
used shows a statement giving the number of persons killed 
and injured while trespassing in the last 20 years. 


AUTOMATIC STOPS ON THE NEW HAVEN 


The New York, New Haven & Hartford announces that its 
offer of $10,000 for the best automatic stop has expired; and 
that 2,816 persons have entered the competition. Only 704 of 
the applicants have submitted plans; but any inventor who got 
his name on the list before July 1 will be allowed until January 
1, 1916, to qualify. C. H. Morrison, signal engineer of the road 
up to July 1 had written 4.062 letters: and 1,483 copies of patents 
had heen obtained from the Patent Office. Of the 704 devices of 
which plans have been submitted not one has met condition 
No. 1, which reads: “The apparatus should be so constructed 
that the removal or failure of any essential part would cause 
the display of a stop signal and the application of the train 
brakes. and if electric circuits are employed, they should be so 
designed that the occurrence of a break, cross, or ground, or 
a failure of the source of energy in any of the circuits, should 
cause the display of a stop signal and the application of the train 
brakes.” A few of the devices submitted might be made to 
meet this requirement. The company will proceed at once to 
test two devices on the western division, between Hartford and 
Newington. One of these is the invention of Mr. Webb. of the 
International Signal Company, and the other of an engineer of 
the Union Switch & Signal Company. 


A SAFETY EXPOSITION IN DECEMBER 


The first international exposition of Safety and Sanitation 
ever held in America will be held in New York City, Decem- 
ber 11 to 20, 1913. under the auspices of The American Museum 
of Safety, 29 West Thirty-ninth street. Safety and health in 
every branch of industrial life, manufacturing trade, transpor- 
tation, business and engineering, in all of their sub-divisions 
will be represented at this exposition. By a special act of 
Congress, exhibits from foreign countries are to be admitted 


free of duty. European employers have cut their accident and 
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death rate in half by a persistent campaign for safety. 
are 21 museums of safety in Europe. 
tribute to the exposition. 


AMERICAN LOCOMOTIVE COMPANY 


The annual report of the American Locomotive Company for 
the year ended June 30, 1913, shows that the earnings of that 
company increased in proportion to the very large increase in 
locomotive construction during that period compared with the 
previous year. In the calendar year 1912 the number of loco- 
motives ordered was larger than in any other year since 1906 
and until June. 1913, orders continued to come in at approxi- 
mately the same rate. The gross revenue for the year, $54.- 
868,175 including earnings from the manufacture of automobiles, 
was the largest of any year in the history of the company. 
It was $24,418,723 larger than in 1912; $5,350,000 larger than in 
1907, the best previous year, and over twice as great as in 1902. 
the first year in the company’s history. The amount earned on 
the common stock was 17.7 per cent. compared to 0.47 per cent. 
in 1912 and 18 per cent. in 1907. No dividends have been paid 
on the common stock since 1907. The company started the year 
under the most auspicious conditions, for on June 30, 1912, the 
contract work in course of construction amounted to $2,051,187. 
compared with $740,550 one year before; also the amount of 
unfilled orders on July 1, 1912, was $14,450,000, compared with 
$6,015,000 on the corresponding date of the previous vear. 
Judging from present indications the earnings of the fiscal year 
1914 will show a decrease from those of last year, for, although 
the contract work in course of construction on June 30, 1913. 
amounted to $3,975,022, and the amount of unfilled orders on the 
following day was $17,156,388, orders have shown a sharp falling 
off since last May, so much so that it is expected that there will 
be a reduction in the operations of the plants in theUnited States 
in the near future. 


MEETINGS AND CONVENTIONS 


The following list gives names of secretaries, dates of next or regular 
mectings, and places of meeting of mechanical associations. 

AIR Brake .\ssociation.—F. M., Nellis, 53 State St., Boston, Mass. 

AMERICAN Railway Master Mrcuanics’ .Assoc.—J. W. Taylor, Old Colony 
building, Chicago. 

AMERICAN Rarepway Toot ForEMEN's .\ssocration.— A. R. Davis, Central of 
Georgia, Macen, Ga. 

AMERICAN SOCIETY ror Testing Matertacts.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies’ Building, New York. Railroad session, Thursday 
morning, December 5. 

Car FOREMEN'S ASSOCIATION oF CHIcaco.—.\aron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

INTERNATIONAL Raitpway Fue Association.-—C, G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN’S ASSOCIATION.—William Hall. 
829 W. Broadway, Winona, Minn. 

INTERNATIONAL RAILROAD MASTER BLACKSMITIHS” AÁSSOCIATION.—A. L. Wood- 
worth, Lima, Ohio. 

Master Boiler MAKERS’ .\ssociation.—Harry D. Vought, 95 Liberty St., 
New York, 

Master Car BUILDERS’ .\ssociation.—J. W. Taylor, Old Colony building. 
Chicago. 

Master CAR AND locomotive Painters’ Assoc. oF U. S. ann Canapa.— A. P. 
Dane, B. & M., Reading, Mass. 9-12, 1913, 
Ottawa, Can. 

RAILWAY STOREKEEPERS' ¡ASSOCIATION.—), P. Murphy, Box C. Collinweod, 
Ohio. 

TRAVELING ENGINEERS’ ÁssociaTION.—W. O. Thompson, N. 
Fast Buffalo, N. Y. 


Convention, Sept. 


Y.C.£ H. R. 
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PERSONALS 


It is our desire to make these columns cover as completely 
as possible all the changes that take place in the mechanical 
departments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


G. M. Crownover, master mechanic of the Chicago Great 
Western at Oelwein, Iowa, has been appointed superintendent 
of motive power, with office at Oelwein, succeeding J. G. 
Neuffer, resigned to retire from railway service. 


J. E. McQuiLLeN has been appointed mechanical superintendent 
of the Gulf, Colorado & Santa Fe, with headquarters at Cleburne, 
Tex., succeeding P. T. Dunlop. He was born at Rochester, 
N. Y., January 25, 1873, and was educated in the public schools 
of Rochester and at the Sacred Heart Academy at Palestine, 
Tex. He began railway work in October, 1887, as roundhouse 
caller for the International & Great Northern at Palestine, being 
employed in that capacity until February, 1888, from which time 
until April, 1892, he was a machinist apprentice. He was then 
until October, 1895, machinist and foreman in various railroad 
and contract shops in the United States and Mexico, on the 
latter date being appointed general foreman of the Houston 
East & West Texas at Houston, Tex. From January, 1897, to 
June, 1901, he was a machinist and division foreman in the shops 
of the International & Great Northern at Taylor, Tex., and the 
following three months was with the Missouri, Kansas & Texas 
at Smithville, Tex., as a machinist. Mr. McQuillen went to the 
Gulf, Colorado & Santa Fe in September, 1901, and until De- 
cember, 1902, was machinist and roundhouse gang boss at Tem- 
ple, Tex. He was then made general foreman at Gainesville, 
Tex., and in November, 1906, was promoted to master mechanic 
at Silsbee, Tex., which position he held until his recent appoint- 
ment as mechanical superintendent as above noted. 


HucH MontcoMery has been appointed superintendent of 
motive power and rolling stock of the Rutland Railroad, with 
office at Rutland, Vt., succeeding F. C. Cleaver, resigned. 


G. A. SCHMOLL has been appointed district superintendent of 
motive power of the Baltimore & Ohio, with headquarters at 
Pittsburgh, Pa. He was born November 23, 1862, at Fort Wayne, 
Ind., and began railway work in June, 1885, as an apprentice in 
the shops of the Pennsylvania Railroad. He later became ma- 
chinist, and in January, 1902, was made shop foreman, leaving 
that company the following November to become motive power 
inspector on the Baltimore & Ohio. In June, 1903, he was pro- 
moted to master mechanic at Mount Clare, and seven years later 
he became superintendent of motive power at Wheeling, W. Va., 
remaining in that position until his appointment as district super- 
intendent of motive power at the same place, which position he 
held at the time of his recent appointment as district superin- 
tendent of motive power at Pittsburgh, as above noted. 


H. C. Van Buskirk has been appointed mechanical super- 
intendent of the first district of the Chicago, Rock Island & Pa- 
cific, with headquarters at Des Moines, Iowa, succeeding J. B. 
Kilpatrick, resigned. 

The headquarters of J. J. Waters, superintendent of motive 
power of the Pere Marquette, have been moved from Grand 
Rapids, Mich., to Detroit, Mich. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 
A. B. Apams has been appointed master mechanic of the Atchi- 
son, Topeka & Santa Fe at Silsbee, Tex., succeeding J. E. McQuil- 
len, promoted. 
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W. S. BuTLER, master mechanic of the Huntington division of 
the Chesapeake & Ohio, at Huntington, W. Va., has been ap- 
pointed master mechanic of the West Virginia general division, 
with office at Hinton, W. Va. 


J. L. CunninGHAM has been appointed master mechanic of 
the Philadelphia, Baltimore € Washington, at Wilmington, 
Del.. succeeding C. G. Turner, resigned. Mr. Cunningham 
was born September 28, 
1874, at West Fairfield, 
Pa., and in 1891 gradu- 
ated from Blairsville, 
Pa., High School. In 
November of the same 
year he became ma- 
chinist apprentice on the 
Pennsylvania Railroad at 
Altoona, Pa., and after 
completing his appren- 
ticeship entered Purdué 
University, graduating 
with the class of 1900. 
In July of the same year 
he was appointed motive 
power inspector on the 
Pennsylvania Railroad at 
Philadelphia, Pa., and 
the following March was 
transferred in the same 
capacity to Pittsburgh. 
In December, 1902, he 
was made foreman of the Bedford division shops, at State Line, 
Pa., and one year later became assistant master mechanic at 
Harrisburg. He was appointed general foreman at Columbia, 
Pa., in October, 1904, and in April, 1906, was made assistant en- 
gineer of motive power at Williamsport, Pa., becoming master 
mechanic of the New York, Philadelphia & Norfolk in August, 
1910, with headquarters at Cape Charles, Va., which position he 
held at the time of his appointment as master mechanic of the 
Philadelphia, Baltimore & Washington, as above noted. 


J. L. Cunningham. 


Foster Dewey has been appointed division foreman of the 
Atchison, Topeka & Santa Fe at Williams, Arizona, succeeding 
Chas. Johnson. | 


C. A. Kore has been appointed master mechanic of the Cin- 
cinnati division of the Erie at Marion, Ohio. 


ChmarLes L. McILvane has been appointed master mechanic 
of the New York, Philadelphia € Norfolk, with office at Cape 
Charles, Va. He was born September 25, 1876, at Wilmington 
Del., and was educated at the University of Pennsylvania. He 
began railway work as an apprentice in October, 1899, on the 
Philadelphia, Baltimore € Washington, at Wilmington, and in 
1901 was made special apprentice at the Pennsylvania shops at 
Altoona, Pa. In January, 1903, he became draughtsman at 
Jersey City, N. J., and in March, 1905, was appointed inspector 
in the motive power department at the same place. The fol- 
lowing month he was made assistant master mechanic on the 
Amboy division at Camden, and in May, 1907, became assistant 
engineer of motive power on the Buffalo & Allegheny Valley 
division at Buffalo, N. Y. From September, 1910, to May, 
1911, he was assistant engineer of motive power of the Phil- 
adelphia & Erie and the Northern Central, at Williamsport, 
Pa., and then became assistant engineer of motive power in the 
office of the general superintendent of motive power at Altoona, 
Pa., which position he held at the time of his recent appoint- 
ment as master mechanic of the New York, Philadelphia & 
Norfolk, as above noted. 


J. E. Fowter has been appointed road foreman of engines of 
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the Atchison, Topeka & Santa Fe at Silsbee, Tex., succeeding 
D. Ross. 


Davin Ross has been appointed road foreman of engines of 
the Atchison, Topeka & Santa Fe at Cleburne, Tex., succeeding 
C. C. Walker. 


CAR DEPARTMENT 


W. T. CousLeEY, chief car inspector of the Elgin, Joliet & 
Eastern, at Gary, Ind., has been appointed master car builder 
of the San Antonio & Aransas Pass, with headquarters at San 
Antonio, Tex. 


SHOP AND ENGINE HOUSE 


GEorGE T. DePUE has been appointed superintendent of shops 
of the Erie Railroad at Galion, Ohio. 


C. H. Grier has been appointed foreman. boilermaker of the 
Atchison, Topeka € Santa Fe at Riverbank, Cal. 


W. E. Goopwin has been appointed tool foreman of the Chi- 
cago & Alton at Bloomington, Ill. 


C. B. Hitcu, general foreman of the Chesapeake € Ohio at 
Covington, Ky., has been appointed general foreman of that road 
at Hinton, W. Va. 


Georce Horr, JR., formerly special apprentice at the Altoona 
shops of the Pennsylvania, has been appointed an engine in- 
spector at the Twenty-eighth street roundhouse of the same road. 


H. W. Hunt has been appointed bonus demonstrator of the 
Atchison, Topeka & Santa Fe, with headquarters at Richmond, 
Cal., having charge of bonus demonstrating work on the Valley 
and Arizona divisions, succeeding J. R. Leverage, transferred. 


J. R. Leverace has been appointed bonus demonstrator of the 
Atchison, Topeka & Santa Fe, with headquarters at San Bernar- 
dino, Cal., having charge of bonus demonstrating work at San 
Bernardino shops, Los Angeles and Albuquerque divisions, 
succeeding S. S. Lightfoot, promoted. 


S. S. Licutroot has been appointed bonus supervisor for the 
Atchison, Topeka & Santa Fe Coast Lines, with headquarters at 
Los Angeles, Cal., succeeding D. E. Barton, transferred. 


Joun L. MiLLER has been appointed roundhouse foreman of 
the El Paso & Southwestern at Douglas, Ariz., succeeding W. C. 
Leland, promoted. 


H. A. Prewitt has been appointed general foreman of the 
Atchison, Topeka & Santa Fe at Amarillo, Tex., succeeding H. 
H. Stephens. 


E. M. Witcox, division general foreman of the Chicago, 
Indiana & Southern and the Indiana Harbor Belt, has been 
appointed division general foreman of the Lake Shore & Michi- 
gan Southern, with headquarters at Englewood, Ill., succeeding 
George Thomson, promoted. 


PURCHASING AND STOREKEEPING 


G. W. ALEXANDER, storekeeper of the Central of Georgia at 
Savannah, Ga., has been appointed division storekeeper of that 
road at Macon, Ga. 


J. L. Bennett has been appointed purchasing agent of the 
Central of Georgia, with headquarters at Savannah, Ga., suc- 
ceeding A. C. Mann. 


A. C. MANN, purchasing agent of the Central of Georgia, at 
Savannah, Ga., has been appointed purchasing agent of the Illi- 
nois Central, with headquarters at Chicago, succeeding J. C. 
Kuhns. 


F. K. Mays, treasurer of the Atlanta, Birmingham € Atlantic, 
at Atlanta, Ga.. has been appointed purchasing agent of that 
road, also of the Georgia Terminal Company and the Alabama 
Terminal Railroad, in addition to other duties previously as- 
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signed to him, with headquarters at Atlanta, succeeding W. A. 
Hammel, resigned to go to another company. 


G. E. McWhiteE has been appointed assistant purchasing 
agent of the Atlanta, Birmingham and Atlantic, with head- 
quarters at Atlanta, Ga. 


B. H. RoTUREAU, storekeeper of the Central of Georgia at 
Macon, Ga., has been appointed division storekeeper of that 
road at Savannah, Ga. 


THoMAS Spratt has been appointed assistant purchasing 
agent of the Norfolk & Western, with office at Roanoke, Va. 


NEW SHOPS 


ATCHISON, TOPEKA & SANTA Fe.—Work will begin immediately 
on a new roundhouse at Temple, Tex., to cost about $25,000. 


ATCHISON, Topeka & Santa Fe.—This company has asked 
bids on an eight-stall brick and concrete roundhouse at Silsbee, 
Tex, 


ATCHISON, Topeka & SANTA FE.—This company has awarded 
a contract for a “Unit-Bilt” reinforced concrete 25-stall round- 
house at Redondo Junction, near Los Angeles, Cal., to the Van 
Sant Houghton Company of San Francisco. 


CANADIAN PaciFic.—This road will build another addition to 
its passenger car repair shop at Toranto, Ont. The new build- 
ing will be one story high and will be built of brick with con- 
crete foundation. John Hayman & Son Company, London, Ont., 
have secured the concrete contract for this building, which will 
cost about $26,000. 


PORTLAND, EUGENE & EasTERN.—1t is reported that this road 
will begin work within 90 days on the construction of a machine 
shop and foundry at West Oregon City, Ore. 


St. Louis SoUTHWESTERN.—Work has commenced on a new 
16-stall roundhouse at Texarkana, Tex. 


St. Louis SouTHWESTERN.—This company, through a newly 
incorporated subsidiary called the Valley Terminal Association, 
has purchased about 140 acres of land on which to erect a round- 
house, shops and other terminal buildings, and a yard with a 
capacity of about 5,000 cars at East St. Louis, Ill. 


Innan Rattway MILEAGE.—During the calendar year of 1912, 
668 miles of new line were opened to traffic in India, bringing 
the total mileage in operation up to 33,484 miles. This figure 
comprises 17,189 miles of 5 ft. 6 in gage; 14,165 miles of 3 ft. 3 in. 
gage; 1,692 miles of 2 ft. 6 in. gage, and 438 miles of 2 ft. gage. 


TRAFFIC THROUGH HARLEM River YarD.—During the month 
ending July 15, 1913, 1,721 carloads of potatoes from the South 
passed through the Harlem River yard of the New York, New 
Haven & Hartford, destined for cities in New England, an 
average of 54 cars a day. In the same time there were sent 
through this yard 467 carloads of watermelons, 135 of can- 
taloupes, 112 of berries and 98 carloads of peaches. The move- 
ment of freight cars through this yard, eastbound and westbound, 
now amounts to about 5,000 a day. , 


ELECTRIFICATION OF MELBOURNE SUBURBAN RaILways.—The 
Electrification Committee has been meeting frequently to arrange 
details of the scheme. Among the principal questions considered 
have been those in connection with the bonding of the rails for 
the transmission of electrical energy, the provision of the requi- 
site number of carriages suitable for electric traction, and the 
structural alterations in the bridges on the route. A commence- 
ment has been made with the construction of the loop line to the 
site of the new power house to be erected. 
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SUPPLY TRADE NOTES 


The National Tube Company, Pittsburgh, Pa., announces 
that commencing August 1, 1913, it will enter the electrical 
conduit field. 


The Goldschmidt Thermit Company, New York, has moved 
its San Francisco, Cal., office from 432 Folsom street, to 329 
Folsom street. 


A. L. Whipple has resigned his position as vice-president of 
the Standard Heat € Ventilation Company, New York, with 
office in Chicago, to enter the railway supply business on his 
own account. 


L. C. Noble, vice-president of the Pittsburgh Spring & Steel 
Company, died at his home in Evanston, Ill., July 25. Mr. Noble 
was born at Ann Arbor, Mich., July 24, 1842. In October, 1862, 
he became foreman of 
the machine shop of the 
Detroit Locomotive 
Works, holding that po- 
sition until 1863. From 
1863 to 1867, he was em- 
ployed in the shops of 
the Chicago & North 
Western at Chicago. 
From 1872 to 1874, he 
was general foreman of 
the Houston & Texas 
Central, and in May, 
1874, was appointed gen- 
eral master mechanic for 
the same road. Sub- 
sequently he was for 
several years prior to 
1890 superintendent of 
motive power of the 
same road. In 1890 he 
became associated with 
the A. French Spring 
Company, as western manager of sales, and in 1902 he resigned 
that position to become vice-president of the Pittsburgh Spring 
& Steel Company, with office at Chicago, which position he 
held at the time of his death. 


L. C. Noble. 


The Mid-Western Car Supply Company, Chicago, which was 
declared bankrupt on May 20, 1913, has filed an application for 
the discharge of its debts. 
on October 6. 


C. R. Weaver has been made vice-president of the L. J. Bordo 
Co., Philadelphia, Pa., maker of Bordo blow-off valves, suc- 
ceeding C. W. Allen, resigned. Mr. Allen has also resigned his 
position as a director of this company. 


The American Locomotive Company, New York, has decided 
to discontinue the manufacture and sale of Alco automobiles 
and motor trucks. The automobile department, since its start 
in 1905, has been unprofitable to the company, and the pros- 
pects for the future of carrying on the business successfully are 
so uncertain as riot to warrant, in the judgment of the directors, 
the continuance in this field of industry. The company will 
continue to make repair parts for its automobiles for a period 
of not less than five years. 


District Judge Thomas I. Chatfield, sitting in the United States 
district court for the Eastern district of New York, handed 
down a decision on June 12 in Heinrich L. I. Siemund vs. Joseph 
Enderlin, Sr., and Joseph Enderlin, Jr., doing business under 
the firm name and style of Joseph Enderlin, Jr., & Co., dismiss- 
ing the complaint against the defendants for infringement on 
electrical welding patents. It was found that the complainant, 
the defendants and others had been applying the teachings of the 
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Bernados method of electrical welding, as improved upon by 
Coffin and Kjellberg through the use of a metal electrode. They 
had found that under certain relative conditions of size of parts 
and strength and quantity of current, an experienced workman 
could weld upon an overhead surface, but Siemund was the first 
man who described to the patent office, or who expressed in 
writing a definite description of the proportion and arrangement 
of the entire apparatus and the method of the manipulation of 
the parts when making a successful overhead weld. The court 
found that such a description was not the invention of a method; 
also that an arrangement of the parts of a device cannot be 
patentable as a new invention when the earlier patents show 
both an understanding of the possibility of these results and the 
existence of such an arrangement of parts and of the conditions 
produced, even though the explanation of the cause of the results 
themselves be mistakenly stated. For seven or eight years prior 
to the Siemund experiments, Enderlin was welding by the method 
of electric current, of substantially the proportions needed for 
the Siemund method, and by the use of a metallic electrode of 
such small size as to produce a voltaic arc, manipulated in almost 
the identical way which Siemund later patented. The court de- 
cided that even if the particular improvements upon the Bernados 
method were patentable, or if the particular device showed 
patentable novelty, the Siemund patent must be held invalid 
when tested from the standpoint of the defendant’s prior use. 


Alfred Atmore Pope, president of the National Malleable 
Castings Company, Cleveland, Ohio, died at his home in Farm- 
Mr. Pope was born in North 
Vassalboro, Me., in 1842. 
In his early boyhood his 
family moved to Salem, 
Ohio, where he spent his 
school days, and, a few 
years later, to Cleveland, 
Ohio, where Mr. Pope’s 
business experience be- 
gan. After five or six 
years as a partner in the 
woolen manufacturing 
business his connection 
with the malleable iron 
business began in the 
year 1869. This became 
the leading commercial 
interest of his life and 
he, associated with his 
partners, was foremost in 
developing the present 
process of making mal- 
leable iron and in ex- 
tending its manufacture, 
until now it has become one of the important iron industries of 
the country. 

Rare patience, foresight, sound judgment, absolute justice, 
untiring devotion to detail, and a gift for inspiring and reward- 
ing the best efforts and stimulating the best qualities of other 
men were among the striking elements of Mr. Pope's successful 
career. Under his leadership the Cleveland Malleable Iron 
Company rapidly grew in importance and reputation and its 
operations extended in the course of years to other communities, 
resulting finally in the great group of the malleable iron and 
steel casting plants of The National Malleable Castings Com- 
pany at Cleveland, Chicago, Indianapolis, Toledo, Sharon, and 
Melrose Park. 

The Eberhard Manufacturing Company of Cleveland, es- 
tablished in 1879, for producing light and special castings, has 
developed from small beginnings into one of the largest manu- 
facturers of vehicle and saddlery hardware in the world. The 
Ewart Manufacturing Company of Chicago and Indianapolis, 
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now a part of the Link-Belt Company, originators of detachable 
link belting, is another of the large enterprises which grew and 
developed under Mr. Pope's management. 

At the time of his death Mr. Pope was president of The 
National Malleable Castings Company and The Eberhard Manu- 
facturing Company, which positions he had held since their 
organization. He was- director in the Link-Belt Company of 
Chicago, the North € Judd Manufacturing Company and the 
Landers, Frary € Clark Company of New Britain, Conn., the 
Indiana € Michigan Electric Company of South Bend, Ind., the 
Colonial Trust Company of Waterbury, Conn., and the Century 
Bank of New York. He was a member of the Advisory Board 
of the Guardian Savings € Trust Company, Cleveland; trustee 
of Western Reserve University; president of Westover School, 
Middlebury, Conn.; member of the Royal Society of Fine Arts, 
London; a member of the Visitors’ committee of the Fogg 
Museum of Fine Arts of Harvard University. 


FEDERATION :OF TRADE PRESS ASSOCIATIONS 


The annual convention of the Federation of Trade Press As- 
sociations will be held at the Hotel Astor, New York, September 
18:20. The subject of the opening meeting on the morning of 
September 18 will be Business Promotion Through Trade Press 
Efficiency, which will be followed by addresses by President 
H. M. Wilson of the New York Trade Press Association, Presi- 
dent H. M. Swettand of the Federation of Trade Press Associa- 
tions, Secretary-Treasurer E. C. Johnston, of the same associa- 
tion, and by the presidents of the various local associations. 
R. R. Shuman, of the Shuman-Booth Company, Chicago, will 
deliver an address on The New Force in Business, which will 
be followed by an address on The Weakest Spot in Trade Press 
Efficiency by Elton J. Buckley, editor of The Grocery World and 
General Merchant. 

Lunch will be served at the Thirty-ninth Street Publishers’ 
building, followed by an inspection of the plant and publishing 
offices of the Federal Printing Company. The editorial sym- 
posium, under the leadership of A. I. Findley, of the Jron Age, 
will be held on the afternoon of September 18. At this symposium 
will be presented papers on general editorial subjects; also on 
the relations of editors with other departments, 
afternoon there will be the circulation symposium under the 
leadership of M. C. Robbins, at which papers will be presented 
from subscription managers, cahvassers, and subscribers, giving 
views as to the value of the trade press and wherein it fails to 
be of value to them. 5 

On September 19 there will be the advertising symposium, 
which will be under the leadership of Hugh M. Wilson, and at 
which papers will be presented by educators, publishers, adver- 
tisers, advertising managers and advertising agents. At the 
business meeting will be told the inside: stories of some of the 
big trade paper publishing successes. These speakers will treat 
the fundamental principles upon which each business was built. 
H. M. Swetland, president, will preside. 

In the afternoon there will be a mass meeting at which there 
will be a number of addresses by representative men on subjects 
of live interest to editors, publishers and advertisers. The 
banquet will be held on the evening of September 19 at the 
Hotel Astor. John Clyde Oswald, of the American Printer, will 
be toastmaster. The speakers will include the Hon. Albert S. 
Burleson, postmaster general; the Hon. William C. Redfield, 
secretary, Department of Commerce; John Kendrick Bangs, Tom 
Daly, the Hon. Charles F. Moore and Dr. N. M. Waters. 

The publishers’ symposium will be held on the morning of 
September 20. Here will be discussed the policies, standards, 
and ideals of the trade paper publishing business. This sym- 
posium will be under the leadership of E. R. Shaw, of The 
Practical Engineer. 

William H. Ukers, 79 Wall street, New York City. 1s chairman 
of the committee on arrangements. 
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CATALOGS 


ELectric Horsts.—Electric driven hoists in any practicable size 
and arranged for all ordinary uses are shown in a catalog from 
the Lidgerwood Manufacturing Company, 96 Liberty street, New 
York. These hoists are of the type especially suited for con- 
tractors’ work. 


Twist DriLLs.—The new catalog (No. 16) of the Detroit Twist 
Drill Company, Detroit, Mich., contains 109 pages entirely de- 
voted to twist drills, reamers, chucks, sockets and milling cutters. 
The section on drills is the largest part of the book and these 
are shown in many styles with various types of shank. The 
Detroit grooved shank system is given prominent mention. On 
each page is a table showing the complete range of sizes for 
each type of drill together with the price for both carbon and 
high speed steel. The proper procedure for grinding twist drills 
is explained on one of the pages. 


VERTICAL BorING AND TuRNING MiLLs.—A' leaflet which is 
to be included in the binder furnished by the Gisholt Machine 
Company, Madison, Wis., gives an illustration and brief descrip- 
tion of the 52-in. vertical boring and turning mills manufactured 
by this company. These mills are provided with a turret head 
holding five tools, and also a side attachment for cutting on 
the edge of revolving work. | 


Exuaust Fan Outrits.—Motor driven exhaust fan outfits for 
both direct and alternating current of various styles and sizes 


- are shown in bulletin No. 246 from the Sprague Electric Works 


of the General Electric Company, Schenectady, N. Y. The fans 
are illustrated by photographs and line drawings showing the 
over-all dimensions. The tables show the capacity under different 
conditions and with different sizes. 


ELECTRIC Arc WELDING Processes.—A paper on electric arc 
welding by C. D. Auel, director of processes, standards and ma- 
terials of the Westinghouse Electric & Manufacturing Company, 
Pittsburgh, Pa., is being reprinted by that company. This paper 
is well illustrated and explains in an interesting manner the dif- 
ferent processes used in arc welding, their advantages and 
limitations and gives some interesting figures of comparison of 
arc and blacksmith welding. ; 


- Evectric Girpers.—Bulletin E-29 which supersedes E-24 is 
being issued by the Chicago Pneumatic Tool Company, Fisher 
Building, Chicago. Portable electric grinders in various arrange- 
ments and sizes are the. subject of this bulletin. Each is illus- 
trated, briefly described and a table is given showing the weight 
and sizes of the machine. The same company is also issuing a 
new bulletin on enclosed self-oiling type of air compressors for 
both steam and belt drive. The description of these compressors 
is thorough. 


Bat. BEARINGS.—S. K. F. self-alineing radial ball bearings are 
fully illustrated and the characteristic features of the design fully 
explained in bulletin No. 9 being issued by the S. K. F. Ball 
Bearing Company, 50 Church street, New York. The catalog 
explains how the rating of ball bearings is obtained and tables 
are included showing the maximum load per pound for various 
revolutions that is recommended in each size. These tables also 
include the dimensions of the complete bearing, size of the balk 
and the weight. Both radial and thrust bearings are considered. 


AUTOMATIC CONNECTORS.—The Robinson automatic connectors 
for air hose is of the full-face, straight port type and employs 
the minimum number of parts, giving a very light weight and 
minimum interference. For passenger service this connector 
weighs 40 lbs. and for freight service about 30 lbs. It employs 
a hose from the connector head to the train line angle cock and 
is carried by a connection to the coupler shank. This connector 
is manufactured by The Robinson Coupler Company, Washing- 
ton, D. C. It is fully illustrated and described in a catalog being 
issued by this company. 


NoveEMaEr, 1913. 


THE 


INCLUDING 


AMERICAN ENGINEER . 


PusLISHED ON THE First Tmurspay or Every MONTH BY THE 
SIMMONS-BOARDMAN PUBLISHING COMPANY, 
WooLwoarH BLoc., New Yoax, N. Y. 


CHICAGO: Transportation Bldg. 
LONDON: 


CLEVELAND: Citizen's Bldg. 
Queen Anne's Chambers, Westminster. 


Epwazp A. Simmons, President. L. B. Sugrman, Vice-President. 
Henry Lez, Secretary. 
The address of the company is the address of the officers. 


Roy V. Waicart, Editor. R. E. THayrer, Associate Editor. 
E. A. AveziLL, Managing Editor. A. C. Loupon, Associate Editor. 
Grorce L. Fowrgr, Associate Editor. 


Subscriptions, including the eight daily editions of the Railway Age 
Gasette published in June in connection with the annual conventions of 
the Master Car Builders’ and American Railway Master Mechanics’ asso- 
ciations, payable in advance and postage free: 


United States, Canada and Mexico.......... .<..... $2.00 a year 
Foreign Countries (excepting daily editions)........ 3.00 a year 
Single Copy ....oooooooooo.... A E E ghee ee 20 cents 


Entered at the Post Office at New York, N. Y., as mail matter of the 
second class. 


WE GUARANTEE, that of this issue 4,300 copies were printed; that of 
those 4,300 copies, 3,835 were mailod to regular paid subscribers and 100 were 
provided for counter and news companies’ sales; that the total copies printed 
this year to date were 50,576—an average of 4,598 copies a month. 


VoLuME 87. NOVEMBER, 1913. NUMBER 11. 


CONTENTS 


EDITORIALS: 
Engine House for Mallets. ..c..se00 sek cee sede in das vakens ys 577 
Locomotive Tool Equipment .......... 00sec eee cece cece een enee 577 
College Men and the RailroadsS..............oooooooooomo morro... 577 
Car Department CompetitioN..... coso cocino esas 578 
The Diesel Locomotive .......o.oooooooomorooonosnr9<.2?rrr»rorsrronn.. 578 
Organization of Engine Houses......... 0... 0c cece cece cece rues 578 
Air Brake- Hose <a woe hal A AS ed ae bd ae a 579 
NEW HOOKS? ii aioe Ga wlan REN Oe oe date bebe wae dS ee heeds 579 
COMMUNICATIONS: 
College Men and the RajlroadS........ooooooooooommo ee eee reece vace 580 
Turning Four-Bar Crosshead Wrist PinS..........o.ooooooo ooo». ... $82 
GENERAL: 
4-8-2 Type for Missouri PacifiC........oooooooomocmonooo mo m.r+9r2?.+..oo.o. 583 
Design of Locomotive Grates. ........ 2... ccc ec ee ec cece tens 585 
Result of Letter Ballot of the M. M. Associati0N................... 588 
Locomotive Fire Extinguisher.......o.oooommorcoorooco romo rr>rssos. 588 
Locomotive Headlight Laws. ...... ccc esc e cece eect cece reece eetees 588 
Sulzer-Diesél Locomotive oa cisc cw cede ee ee bee owe eee eee ene ea ws 589 
Cumberland Terminal of the R. & O.............. cee eee ees 591 
The Use of Sand on Locomotives............... ccc e cece e cence ees 594 
SHOP PRACTICE: 
Machine Shop Kinks. ica AE we ee tenes 595 
Packing Spool Rack for Injector Benches.......... cc. ccc ee eee ee eee 596 
Engine House Organization and Operation......... 0c cece eee ee eens 597 
Scrapping Locomotive Boilers with the Oxy-Acetylene Torch........ 602 
Machine for Turning Ball Joints.... 0... 00... cece eee eee eee eess 603 
Installation and Maintenance of Electric Headlight Equipment...... 603 
Air Pump Steam Head Repairs. Vues asas OUS 
Boiler Tube Rack ee een score rc... .o..POCC( cre rsresponcancas:cne..s<es sons eeso 
car DEPARTMENT: 
Tests of Passenger Car Lighting.........oooococoocorooco romo ..roroso 607 
Repairing. Ballast Casual canoe ae o ee aS 608 
Wabash 60-Foot Steel Postal Cari... 0... ce ee eee 609 
Proportions and Insulation of Refrigerator Cars.... 0... cece eee eee 613 
Result of M. C. B. Letter Ballots... ccc cee ee ee ee eee nee 615 
Special Baggage Car for Scenery... ce cece eee et cece etree renee 615 
Ait Brake Hose Tnabelin<esc84 oo it AR 618 
Proposed New Subway Car. oc... ccc ccc cect ete eee ee ene e rr... 618 
NEW DEVICES: 
Mud Ring and Flue Sheet Drill...........ooo.ooooooocooromorommo..so 619 
Radial Drill of High Capacity... da setae ee ele i te eda seis Yas 619 
Pre-Cooling Refrigerator Fruit Cars... 0... cece ec cece eee een eens 620 
The Standard Locomotive StokeT.............«o ooo ooooocooocooo mor ?»os 621 
Mahr Ol Burt dara NO A a 624 
Tool for Repairing Triple Walves........oooooooomcomororcrnorr..s. 625 
Landis Stationary Pipe Die Head... cc... ccc cee eee eee eee eee 626 
New Power Reverse Gear... ccc cece tee ee eee cece eee eter e tere ee mo». 627 
Tire: TVCALETS ea toe Wik os Ad A AAA 628 
Double Spindle Grinder. . 0.0.02... 02 cece eee e eee ee eee ee ences 628 
NEWS DEPARTMENT: 
Notes RS ee OEE re See OES 629 
Meetings and Conventions... 02.0: cece cece ete eee een e ne eeetenees 629 
Personals nos rae er bia Lee AE A a 630 
New Shops ..cccseccc cc cece cece rr 633 
Supply Trade Notes .....: cece eee cece ee eee te rre rr 633 


Catalogs cc ccc cece eee eter eee settee ei iete ceiets tus 634 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


577 


The engine house recently completed by 


Engine the Baltimore & Ohio at Cumberland, Md., 
House for is of interest mainly because it provides 
Mallets 


for the housing of Mallet locomotives. 
The number of engine houses for Mallets is increasing, although 
as yet it is by no means great, the Delaware & Hudson and 
the Norfolk & Western being among the leaders in this step; 
but, as one of the points urged strongly against the use of 
Mallets when this type of locomotive was first introduced was 
the difficulty of providing suitable facilities for housing and 
caring for such large motive power, it is worthy of note that 
the Mallet type has advanced to a position in the moving of 
railway traffic which provides an answer to the question of the 
economy of providing special facilities. 


It is a surprising fact that on many rail- 


Locomotive : 
Tool ways there seems to be little or no sys- 
sia tematic attention directed to the care of 
Equipment locomotive tool equipment. If a locomotive 


stands in the engine house for a few days it is almost invari- 
ably necessary to furnish a new hammer, monkey-wrench, shovel, 
etc., and probably new classification lamps, all because the pre- 
caution was not taken to remove and store the tools when the 
engine was taken out of service. The locking of tank boxes 
as a remedy may be set aside as unsatisfactory if not entirely 
useless; no padlock will withstand more than a few blows from 
a hammer, and in the smoke and steam of an engine house it 
does not require a thief of any special attainments to make a 
clear get-away with the contents of a tank box. A frequent 
procedure is to leave a set of worn-out tools in place of the 
good ones removed, and if anything this is more aggravating than 
a mere theft. If the engineman next assigned to the locomotive 
is good natured enough to star@ his trip with such equipment 
he may find himself in trouble on the road, and to withdraw a 
set of new tools from his little stock, achieved after many blue 
penciled requisitions, and to receive in exchange perhaps a use- 
less monkey-wrench and two or three battered oil cans, always 
causes a tearing at the heart-strings of the foreman. The remedy 
for these difficulties—the provision of an adequate system of 
checking and caring for such equipment—seems so simple and 
may be productive of so much saving that it is extremely difficult 
to understand why so few roads make any real effort along 
these lines. 


The communication of I. I. W. and the 
editorial in the October issue of this jour- 
nal have resulted in a number of com- 
munications which clearly indicate the in- 
terest that exists in, and the difficulty of the problem. At our 
request a number of the more prominent educators and appren- 
tice supervisors on railroads have furnished us with their opin- 
ions and suggestions. Space would allow the insertion of but 
two in this issue. Others will be printed in later numbers. 
Both Messrs. Humphreys and Buell indicate solutions for some 
of the difficulties. The latter discusses what is probably the 
most important feature in the whole problem, which is the 
lack of understanding of so great a proportion of the college 
men who come to railroads of what they actually want to do, 
or of the difficulties that lie in the path to any goal in the rail- 
road service which they may decide they wish to reach. Mr. 
Humphreys points out a fault which undoubtedly does exist in 
a great many cases, which is the failure of the railroads to con- 
duct their apprenticeship courses efficiently so that a college 
man is permitted to supplement his previous training in engi- 
neering. He believes that an adequate apprenticeship railroad 
course for engineering graduates could be covered in two years 
if these men are required to work at high pressure. We will be 
glad to have the opinion of college men who have made a suc- 


College Men 
and the 
Railroads 
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cess of railroading showing how, in their opinion, either the 
college courses or the railroad method of handling the graduate 
could be improved. Also from those who have left the rail- 
road service, outlining the conditions which they found to be 
unsatisfactory. 


At the beginning of this year a prize com- 


Car E ; ; 
petition was opened for articles relating 
Department . 
ae to the work or interests of the car depart- 
Competition ment. The interest taken was gratify- 


ing and the responses were most Satisfactory, but after care- 
fully studying the articles submitted, it appeared that there was 
still a large proportion of the more important work, in con- 
nection with the design and maintenance of cars, that was not 
covered by any of them. It is therefore decided to open another 
competition along the same lines and a prize of $50 is now 
offered for the best article of this kind which reaches this office 
before February 1, 1914. Articles considering any subject that is 
of general or special interest to the car department will be con- 
sidered. 

In order to give a suggestion of a few of the subjects that might 
be selected for treatment the following can be mentioned: 
Methods employed for bringing weak cars up to a condition 
of strength to safely stand the use and abuse they will receive in 
service; organization and equipment for the best handling of 
bad order cars in yards; how to avoid leaky roofs on wooden 
superstructure box cars; features of design that lead to a reduc- 
tion of claims for lost or damaged freight; ventilation and 
heating of steel passenger equipment; analysis of the stresses 
that are set up by the shocks of severe hump yard service 
in the important members of the car framing and attachments; 
proposed design of a shop for making heavy repairs on all-steel 
equipment of different classes, including freight and passenger, 
showing the required equipmeñt and its best arrangement and an 
outline of the organization of the forces; the labor situation in 
a repair yard. These are simply suggestions of a few of the 
many subjects that can be selected, and contestants are in no 
way restricted in their choice of subjects, except that they must 
refer to something of interest to the car department. Three 
months’ time is allowed on this competition, which should be 
ample to permit a thorough investigation and study of all the 
conditions of any subject selected by any contestant for his 
article. Any further information desired in connection with this 
competition will be gladly supplied. Articles considered suit- 
able for publication which do not win the prize will be paid for 
at our regular space rates. 


A passenger locomotive of moderate size 


The : i E 
Diesel driven by a Diesel engine has recently 
ior been built in Switzerland, and is now in 
Locomotive experimental service in Germany. The 


arrangement, as will be seen by reference to the description 
given in this issue, provides for a direct drive between the en- 
gine and the wheels. So far as we know, this is the first instance 
where an internal combustion engine has been directly connected 
to the wheels of the vehicle which it drives. This arrangement 
would seem to have a number of serious disadvantages. Tn the 
first place it makes it necessary to have a reversible engine which 
introduces further complications in a machine which, at the best, 
is far from being simple. Furthermore, it requires the com- 
pressing and storing of air at high pressures for giving the re- 
quired starting torque. In this case a 250 horse power Diesel 
engine with a large, three stage air compressor, together with 
a number of reservoirs capable of holding high pressures, have 
been included, entirely for the purpose of starting the locomotive. 
Air pressure is used for running the locomotive until it attains a 
speed of between five and six miles an hour. 

It has been estimated that fully 75 per cent. of the cost of fuel 
will be saved by using a Diesel engine as the source of power 
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for a locomotive. This comparison is based on the cost c _ 
in Europe. In view of this, it is to be expected that every = - 
will be made to adapt this type of engine to a locomotive, `- 

does not seem that the present arrangement is the most :: 
ticable. The difficulties of designing a satisfactory clutch to x- 
the full power of a large locomotive will be readily apprec.:. 
and even if one was built, the necessity of reversing the eng:. 
still present. A. P. Chalkley, in his book, “Diesel Engir: 


Land and Marine Work” (1912), states that, “at the pre. 


time it is hardly unfair to say that the Diesel motor is to: - 


cate an engine to stand the great strain that would be put ::- 
under working conditions when used for locomotive driving. -- 
that its method of operation should, as far as possible, be the ..- 


as with ordinary engines. This, apart from other considers: 


such as greater starting torque, and more easy and ecr ~.. 


variation in speed of running, brings up naturally to the gu- 
of the employment of electricity as an intermediary betwee: * 


engine and the driving wheels of a locomotive, and it is : _ 
these lines that we may expect more immediate develegm:: 
He suggests further that it is probable the Diesel electric | - 
motive, which may be expected in the future, will be of a typ. - 
which alternating current dynamos and motors will be empl... 
This would seem to be a much more practicable arrangers 
for taking advantage of the economy offered by the Diesel: 
gine for the hauling of trains, and it is probable that ¿ ¿> 
struction of this kind will make its appearance in the not dix. 


future. 
$ : r l ivi a 4 š S ti. wre 
Orsaiivation An individual paper by W alter miti pi 
f Engi sented at the last convention of the &~ 
of engine eral Foremen’s Association, reviewe: : 
Houses 


operation in a very thorough and helpful manner. 
nately there was not time for any discussion on this paper ~ 


the subject will be brought up again at the next conver. * 
Not the least important part of Mr. Smith’s comment i: `. 


section on organization. Proper organization, suited tè © 
conditions and the local requirements, has proved oi v 
value for the efficient operation of divisions, department: : 
large shops, and there is no reason to expect that it wow! 


of less value in such an important place as a locomotive ° 


minal. Mr. Smith claims that it is the keynote of the w: 
situation and that even where all conditions are favorable < 


modern facilities are provided, if the organization is not t- 
He point: ~ 


firm basis the results obtained will be inefficient. 
that in an efficient roundhouse organization the foreman ` 


each workman should have his duties clearly defined and st z 
be given to understand that he is responsible for the wors -' 
It also provides for the loss or transfer of w7 
men or foremen and an available substitute for every impo” 
He claims that there is no question but that the © 


performs. 


position. 
efficiency of many engine houses is due to the lack of st“ 


vision and that an organization to be efficient must relieve ''* 
foreman of too much detail work. The paper goes into 5" 
detail in outlining the most suitable form of organization ¿” 


discussing the duties of the various men. 


A few years ago at a large engine house where the 016%” 


ization was almost perfect, it was necessary to reduce the wC 


ing force by about 50 per cent. The indications were that '* 


slack times would be of comparatively short duration, and © 
was believed advisable to hold the organization intact. ©" 
though there seemed to be a great predominance of, 5° cabe 
non-producers or foremen. In view of the large number” 


foremen and sub-foremen it was expected that the cost pc! 


gine turned would be increased, but the advantage of holdin: 
the organization together was felt to largely offset this. ^!“ 
settling down to the new conditions for a few months e” 
one was surprised to find that instead of the cost per ee” 
turned going up it®was actually decreased over what it had b“ 


subject of engine house organization < 
Uneco 
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with the larger force. A careful analysis of the whole matter 
finally led to the conclusion that the decreased cost was en: 
tirely due to more careful and thorough supervision. Each 
foreman now having fewer men under him and fewer loco- 
motives to handle was enabled to give his department closer 
attention and, although his salary was a decidedly larger pro- 
portion of the payroll in his department than had been the case 
theretofore, he was able to more than offset it by more efficient 
work. This is but an instance of the value of so arranging the 
organization of a roundhouse, or any other force, that the fore- 
men will be given ample time for thorough supervision and not 
be loaded down with detail work. 


Circular No. 14 of the Master Car Build- 


Air P 
ers’ Association gives the new specifica- 
Brake ud . . . 
tions for air brake and signal hose, air 
Hose 


brake gaskets, and the label for air brake 
hose which were adopted by special letter ballot in July of this 
year. The new specifications are practically those proposed by 
the committee at the last convention and, in many respects, are 
much more severe than those heretofore in force. There has 
been a general fecling for some time that a better grade of air 
brake hose was needed, although there was considerable differ- 
ence of opinion as to just what form the improvements should 
take. The committee investigated the whole matter most care- 
fully and the new specifications are. evidence that its conclusions 
are in favor of a better grade of rubber and that, having this, 
the manufacturer should be allowed even greater freedom in his 
methods than heretofore. The former specifications required a 
three calendered tube, each calender being 1/16 in. in thickness. 
It is doubtful if this was actually obtaincd in many cases. The 
new specifications allow the tubes to be made either by hand or 
machine and contain no requirements as to number of calenders 
or thickness of cach, although the whole tube shall not be less 
than 3/16 in. thick at any point. 

Two entirely new tests have been added, and most of the 
others have been increased in severity. The porosity test is to 
insure that there are no minute holes in the inner tube which 
will allow a gradual leakage of air. For this test a hose is filled 
with air at 140 lbs. pressure for five minutes, and at the end of 
this time the rubber cover is split with a knife and the hose is 
submerged in water. <Any distinct escape of air will be suf- 
ficient to condemn the whole lot. The other new test is one for 
the tensile strength of the tube and cover. This has been in- 
serted as a check to insure the use of natural rubber, and 
requires that the test piece shall be pulled in a tensile machine 
with a test speed of 20 in. per minute. After an elongation of 
at least 10 in. the inner tube must have a tensile strength be- 
tween 800 Ibs. and 1,200 lbs. per sq. in., and the cover between 
700 Ibs. and 1,100 lbs. per sq. in. 

It is thought by the committee that these two new tests will 
insure a quality of material which will mect more severe require- 
ments in some of the other tests. The new bursting test requires 
a hydraulic pressure of 200 lbs., or double that previously used. 
Under this pressure the hose must not expand more than three- 
quarters of an inch in circumference. Previous tests allowed an 
expansion of one-quarter inch, but did not specifically state 
whether it was of diameter or circumference. The new tests 
also require a hydraulic pressure of 500 lbs. per sq. in. for 10 min- 
utes without bursting, while the former test required a pressure 
of but 400 Ibs. for this purpose. There was no change made in 
the friction test but stretching test has been increased from 8 in. 
to 10 in. for both the preliminary and final stretch and a new re- 
quirement that the initial set shall not be more than one- 
quarter inch within 30 seconds after the time of the last release 
has been included. After 10 minutes the new tests will not al- 
low a permanent set of more than one-cighth inch where one- 
quarter inch was previously permitted. This test applies both to 
the tube and the cover, 
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While previously there was no test made of the quality of 
material used in the wrapping, the new specifications require 
the breaking of a single strand of the warp or filler which 
strength multiplied by the number of the warp or filler strands 
per inch shall not be less than 220 lbs. The new hose must be 
not less than four ply and some changes have been made in the 
variation permitted in the size. A new label was also adopted 
by the same special letter ballot. 

Of course the new hose is going to cost more than the other 
and it is probable that it will be sold for about 60 cents a foot, 
or approximately 50 per cent. more than the average price of the 
hose manufactured to the old specifications. This represents a 
very substantial sum which the increased length of life of the 
hose will amply repay if it is allowed to remain in service until 
deterioration, due to age, makes it unsafe. Failures due to 
mechanical injury, which on some roads seem to be the chief 
cause for removal, will not be prevented by the new hose any 
better than they were by the old, and it is to be hoped that the 
increased cost will lead to greater care in the mounting of the 
fittings, the condition of the couplings and the proper application 
to the car. 

J. S. Sheafe, engineer of tests of the Illinois Central, in the 
Railway Age Gazette, October 17, points out that with the better 
hose, deterioration will cause failure eventually, although it wili 
have a longer life than the poorer grade, and he suggests that if 
a certain brand of hose is known to be able to give so many 
months’ service, it should be removed at the end of that time. 
It is impracticable for car inspectors to continually examine the 
hose labels as they are now applied, and he recommends that 
large figures be vulcanized on the outside of the hose near the 
coupling which will show the month and year in which the hose 
will have reached its allowable maximum age and should be re- 
moved. With these figures easily visible the car inspector will 
remove the hose from service when the time has expired as he 
can easily discover it without effort, and there will be no op- 
portunity for the hose to remain on a car until it is so deteriorated 
that bursting under train line pressure will be inevitable. This 
suggestion would appear to have many advantages on the side 
cf safety. 


NEW BOOKS 


By W. N. Best. Illustrated. Bound 
Published by the author at 11 


The Science of Burning Liquid Fuel. 
in cloth. 153 pages, 6 in. x 9 in. 
Broadway, New York. Price $2. 

The author has devoted much time to the study of burning fuel 

oil and has endeavored to make this book thoroughly practical. 

Analyses of oils from different localities are given and a chapter 

on atomization gives illustrations and descriptions of different 

oil burners. The systems in use for burning oil as fuel are con- 
sidered, theoretically and practically, and locomotive stationary 
and marine applications are described. Considerable space is de- 

voted to the equipment for ovens and furnaces. There are a 

large number of illustrations. 


Safety First. Vy George Bradshaw, Safety Engineer. Illustrated, bound 
in paper, 129 pages, 5 in. x 712 in. Published by the McGraw-Hill 
Book Company, 239 West 39th street, New York. Price 50 cents. 

Mr. Bradshaw is one of the most active and has been one of the 
most successful leaders in the safety first movement on railroads. 
He has given the whole subject the most careful and detailed 
study and has prepared a most impressive series of photographs 
showing how the minor accidents on railroads are frequently 
caused. which, together with explanatory notes, are now bound 
together to form this book. The scenes illustrated are familiar 
to all railroad men, and arc usually the result of carelessness on 
the part of some one. Correcting them costs little or nothing in 
cither money or effort. The photographs should be scen by 
every railroad man whose duty takes him either into the shop 
or out on the road. 
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COMMUNICATIONS 


COLLEGE MEN AND THE RAILROADS 


[A large number of very interesting communications on this 
subject has been received, but the limits of space will allow the 
insertion of but two in this issue. Others will appear in De- 
cember.—Ebrror.] 

Omana, Neb., October 23, 1913. 
To THE EDITOR: 

The subject of the communication of I. I. W. and the editorial 
in the October issue is a matter that has been discussed pro and 
con for years, both in mild form and otherwise. There must be 
some basic trouble. Have we hit on it yet? 

The problem of the college man to the average practical rail- 
road official may perhaps be summed up somewhat as follows: 

First: When the college man applies for a position he has no 
definite idea of what he wants to do, what he wants to become, 
or what method he should follow to achieve his cloud-obscured 
goal. In many cases he is “wished on” the official in question. 

Second: The college man first starting to work is full of pro- 
testations as to his willingness to do anything which is laid 
out for him to do. 

Third: Almost from the day the college man begins any 
assigned work his abnormal impatience begins to make itself 
manifest. 

Fourth: It seems impossible to satisfy such a man either with 
a routine of work or with normal increases of pay, or 
promotions. 

Fifth: If the college man is acquainted with any of the higher 
officers of the road or has any “influence,” in the majority of 
cases he begins to write letters of complaint or criticism which 
filter back to the officers who are trying to handle him. 

Sixth: The college man, generally speaking, is inordinately 
selfish, in that without respect for the loyalty or years of 
service of trusted employees of à road he expects to be set 
above them. His conceit is such that he deems himself more 
competent than these older employees. 

Seventh: Generally speaking, the college man’s perspective is 
so limited that he does not realize the importance of that most 
important element of official success; namely, the ability to 
handle men, without which, knowledge or practical experience, 
or both, must be greatly discounted as items of weight in the 
consideration of promotion possibilities. 

Eighth: Selfishness again appears among college men in their 
utter disregard of the fitness of things as regards “laying off,” 
taking vacations, asking for transportation, special favors, etc. 
These are elements that make for disorganization in a time- 
tried and loyal force of workers. 

Do not misunderstand my point of view. It is admitted that 
in some cases college men with the proper requisites for success 
are mishandled by railroads. There is much to criticize on the 
other side, but let us first get at some of these most striking 
primary conditions and ask ourselves why these conditions exist. 

There is in Boston an organization known as a Vocational 
Bureau, the object of which has been to make a careful study 
of the different industries commonly entered by boys and girls, 
so that the vocational guidance of youth could be efficiently 
undertaken by these broad-minded founders, and young folks 
thereby aided to successfully enter professions in which, accord- 
ing to all indications, they could make more or less progress. 
The converse of this being that youths would be advised against 
entering professions in which there was every probability of 
their failing to achieve success. 

I do not believe there are more than a very few of our uni- 
versities or technical schools wherein intelligent and practical 
vocational guidance is given to the members of the graduating 
classes. My experience in handling a considerable number of 
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college men who have wanted to start railroading has been that 
few if any of them have any intelligent idea as to the organiza- 
tion of a railroad; as to the functions performed by the various 
departments; as to the duties of the various minor officials of 
the different departments; as to the hours of service of these 
officials, their salary, their requirements as to intelligence, prac- 
tical experience, technical knowledge, etc. In other words, the 
college man when turned out into the world is equipped with a 
certain amount of knowledge which he is ready and anxious 
to apply, although he is not equipped with accurate information 
as to where he can best sell his services or best apply his 
knowledge. 

It is also true that in most cases the college graduate has 
no idea of what he wants to be. In other words, his ambition 
has not assumed the form of a definite ideal or concept. Those 
who want to be railroad men in the majority of instances do not 
know why they want to be railroad men; in fact, don’t know 
what a railroad man is, what he does, or what he needs to 
know. 

It is also true that most railroad officials are not experts on 
the subject of vocational guidance of college men. Many of 
them are too busy to take the time to go into the subject thor- 
oughly, and many of them have been so disappointed with past 
experiences with college men as to have lost all interest in 
college men in general. The result is that in the majority of 
instances a college man is given a job without any particular 
investigation on his part as to what it will be or where it will 
lead to, and without any particular interest on the job-giver’s 
part as to whether the man is fitted for railroad work or is 
started in a manner to lead to ultimate success. With such a 
hit-or-miss manner of getting and giving railroad jobs why 
should it be expected that any considerable percentage of col- 
lege men would stick to railroading? 

Let us paint another picture. A young man, either before 
entering college, or while in college, makes up his mind that he 
wants to be the general superintendent of a railroad. In other 
words, while still a young man and unformed he has analyzed 
his desires and analyzed railroad conditions so that he has 
firmly convinced himself that considering his intelligence, his 
opportunities for training, his strength, his desire, etc., he is 
justly entitled to steer toward a reasonable goal of ambition; 
that is, the general superintendency of some railroad company. 
What is the first thing he should do? He should by all means 
find out just as thoroughly as possible what duties, hours of 
service, necessary knowledge, practical experience, wages, per- 
quisites, etc., are a part of such a position; in fact, he should 
have found out most of these things before making up his mind 
that he wants to be a general superintendent, but having once 
made up his mind and having ascertained the fundamentals re- 
quired for such a position he is then ready to square about, to 
steer his course in as straight a line as possible for this chosen 
harbor. 

He finds out many other things—that a general superintendent 
must be a thorough operating man, must have sufficient knowl- 
edge of motive power and mechanical matters to intelligently 
deal with such mechanical matters as come within the scope of 
his jurisdiction, that he must, on practically all railroads, be a 
first-class track man, that he must have big capacity for the 
handling of men, and in fact a thousand other qualities that 
go to make up the equipment of a successful operating official. 
This young man equipped with such knowledge and insight 15 
not troubled with conceit as to his knowledge, is not consumed 
with impatience, is less prone to be supremely selfish, and has 
learned his first great lesson; that is, that there is so much 
for him to learn that he can't overlook any opportunity for get- 
ting information of every kind and description. 

If this man is of the right calibre he will plan out his own 
course of action. He will know long before he leaves college 
what is the first job that he must tackle to get experience. He 
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may choose to go to work as a section laborer, he may choose 
to go to work as a locomotive fireman, he may start in as an 
apprentice in the shop, or he may go braking or switching, or 
work as a yard clerk, or enter station service—it makes little 
difference, although if he is wise he will so plan his line of 
action as to get his dirty work and his poorly paid work done 
as early in the game as possible. 

He realizes with great humility that he cannot hope to gc! 
personal practical experience in all of the lines of work, so 
he works with an active brain, with wide-open eyes and tightly- 
closed mouth, except when using his mouth to ask intelligent 
questions which he has previously carefully formulated in his 
mind. 

Such a man if he goes braking will learn all about an engine, 
will fire half the way over the road on every trip and get his 
locomotive experience in combination with his train service 
experience. Such a man will never lose an opportunity to talk 
to anyone about railroad work. He will, in an inoffensive way, 
be poking his nose into everything. In fact, he will be so busy 
learning things that he won't have time to “holler” about lack 
of appreciation of his work, partiality and kindred other things, 
and he will be learning so fast and so much that instead of 
kicking about more pay he will feel that the check he receives 
at the end of the month is but a small part of his real income. 
He will automatically make himself so valuable in a short time 
that he will begin to get special work, small promotions and 
opportunities for acquiring a further knowledge, etc.—not as 
sop to keep him satisfied, but because the railroad needs such 
men and ninety-nine times out of a hundred takes mighty good 
care of them. 

Such a man in his first period of practical work will live with, 
and be one of, the men, and he will get an insight into human 
nature and the peculiar methods of thought of railroad em- 
ployees that will be invaluable to him in justly and sympathetic- 
ally dealing with these classes of employees in later years when 
he is in an official position. 

Will this man expect to be a general superintendent at the 
end of four years of training? No! Nor at the end of twenty, 
perhaps, but he is on his way all the time and he realizes month 
by month and year by year his steady progress toward his 
goal, and as he progresses through the minor positions, is trans- 
ferred from point to point and attains age, he may perhaps 
glance higher up and begin to apply the same reasoning powers 
and methods to the position of general manager, or vice-presi- 
dent in charge of operation, or president, or chairman of the 
board, and if he aims high enough and persists he will ultimately 
arrive, if not at the very top, then mighty close to it. 

But what of the poor, rudderless, compassless college man 
who wants to be a railroad man but does not know where he 
wants to start in and does not know what he wants to do? He 
has no idea what work such as he can do is worth. He is given 
a “job.” He does not know what he ought to have, but he is 
pretty sure that what he has is not right and he begins to kick— 
he does not know what for, but for something different. Gen- 
erally speaking, the railroad is well rid of the percentage that 
it loses of such men. 

Why should the railroad have to maintain a vocational bu- 
reau? Why should it be up to a busy railroad official to tell 
a college man how to start in railroading? Why should the 
railroad have to have special courses, special apprenticeships, 
special studentships, to take care of college men? What is the 
college for if it has not fitted the graduate to intelligently ap- 
proach his life’s problem? Why should not every university 
have a department of vocational guidance or an assigned course 
of study, the sole purpose of which would be to aid and in- 
struct the student in the business of life? 

The poor boy with a common school education, good health 
and character starts out at twenty years of age as an equal 
with other employees in character and manhood; associates with 
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them, obtains their support, and starts at once to learn and 
succeed. 

The college boy has learned it all at twenty years of age, 
considers himself superior, and lacks the support of his asso- 
ciates; discovers his mistake after four or five years work, and 
possibly at the age of thirty years gets down to business. 

Taking the poor boy at thirty, who has made continuous 
advances, and the college boy at thirty, who has learned to 
make advances, the latter will probably have better chances for 
advancement than the poor boy on account of his superior edu- 
cation and training provided he has equal sense and the appli- 
cation of the other. 

I will say from personal experience that the college man, who 
knows what he wants, finds a way to get it on a railroad. He 
sticks and makes good. It is the fellow with the useless rud- 
der, the defective compass, or the broken-down engine that gets 
on the rocks of discontent. D. C. BurLL, 


New Yorx, October 14, 1913. 
To THE Epitor: 


In discussing the communication of I. I. W. and the editorial 
comment thereon, both in the October issue, I shall speak from 
my experience as an employer of college graduates as well as 
from my experience later in life as the president of Stevens 
Institute of Technology. 

I was the first in my specialty to employ, systematically, en- 
gineer graduates. I established a cadet corps in which these 
young men were trained, as rapidly as consistent with thorough- 
ness, for advancement into responsible positions. While I in- 
sisted that they should go through the grades and learn to do 
with their hands, I did not expect to teach each one of these 
men to be as expert mechanically in every branch of our work 
as the mechanics who had devoted a lifetime to a single spe- 
cialty. But I did expect these men, with their superior prep- 
aration, to learn quickly and thoroughly the practical essentials 
in all branches of our work, and to be able to direct accordingly. 

I confess that I sympathize with I. I. W. far more than I 
usually do with the complaints of engineer graduates. As usual, 
there are faults on both sides; and, in addition, there are great 
difficulties on both sides, the faults of no one in particular but 
due to the inherent difficulties of the problem. Most of the 
difficulties could be eliminated by the complete, open-minded 
and intelligent co-operation between the schools of engineering 
and the employers. 

I fear that some of our railroads are failing to conduct their 
apprenticeship courses efficiently. Engineer graduates should 
not be subjected to a course which is not competently designed 
to supplement the previous college training in the science of 
engineering. I am strongly of the opinion, and here I agree 
with I. I. W., that an adequate apprenticeship railroad course 
for engineer graduates could be covered in two years. These 
graduates should be required, if necessary, to work at high 
pressure to cover the ground in two years. Evening classes for, 
say, three nights in the week should be so conducted that the 
students could, under the guidance of competent men, trained 
in theory and practice, be led more quickly to understand and 
appreciate the practical application of engineering science to the 
requirements of the shop and field. And the majority of these 
men—those of stamina—under proper guidance, would, I believe, 
respond to the demands so made on them. Unless these en- 
gineer graduates are to receive special treatment as apprentices, 
which will shorten the term of their apprenticeship, they might 
better follow some other line of study in the school of 
experience. 

As far as compensation is concerned, I do not think the 
apprentices would have much cause for complaint, provided 
they were given the proper opportunity to get a thorough ex- 
perience training without unnecessary loss of time and effort. 
I have always held with my cadet engineers that they did not 
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earn their wages at first (the lowest I have ever paid is $50 
a month)—the period depending upon the personality of the 
man. These cadets were being paid to take a special post- 
graduate course in the school of experience. I am also of the 
opinion that it is a mistake to pay these cadets by the hour or 
the piece. Ii we are to treat them as cadets, let it be under- 
stood by the method of pay that we are not expecting them to 
earn the hourly wage, but that we are expecting them to do 
far more—prepare themselves quickly for higher duties, irre- 
spective of the hours in’ the twenty-four to be devoted to the 
present task. Paying these men by the hour or piece implies 
that they are expected to earn the wages so scheduled by the 
product of their labor. To me this is essentially wrong. We 
should not expect them to produce on a par with the mechanic 
who is paid by the hour or piece and is expected so to make 
good day by day and year after year. 

I am glad to see that I. I. W. appreciates that it is up to 
the engineer graduates to get down to hard and, if necessary, 
dirty work. The man who thinks that his college diploma is 
to save him from any or all necessary practical experiences, 
should not attempt to qualify himself in our profession. Per- 
haps we might go farther and say that to qualify in any pro- 
fession or vocation, he must first discard such a puerile con- 
ception of life’s work. 

Certainly the railroads and other employers are making an 
unnecessary loss for themselves if they go to the expense of 
establishing an apprenticeship system for engineer graduates, 
and then do not secure a fitting return through the retention 
in their service of men thoroughly trained in the science and 
practice of engineering. 

As is’ pointed out in the editorial referred to, there is an 
advantage in letting the student before graduation specialize for 
the line which he expects to follow. But there are disadvan- 
tages, and the plan is all too likely to be over-developed. The 
engineer undergraduate student of good average ability has no 
easy task if he covers the fundamentals of engineering science 
in the standard four-year college course. The sub-divided spe- 
cializing should not be much more than an emphasis on some 
one branch. For instance, at Stevens, although our sub-title 
is “A School of Mechanical Engineering,” we do not closely 
specialize in the mechanical branch of our profession and, as 
a result, our graduates are found to be active and prominent in 
every branch of engineering. But they have one advantage— 
they are constantly being instructed to the effect that their col- 
lege training must be supplemented, chiefly through their own 
studies, for which they have been trained, in some one of the 
departments of the school of experience. 

And here is where there should be a more complete and in- 
telligent co-operation between the colleges and the employers. 
The former should be frank to point out to their students that 
the college studies, no matter how complete and how practical, 
are not sufficient for efficient practice in engineering and the 
industries; and the employers should not at the first expect too 
much of the young graduate, but should give him the best pos- 
sible opportunities to acquire the additional practical training 
in the school of experience. 

The value of the co-operative scheme of education is well 
shown in the work of the Glasgow University, and in that of 
our Cincinnati University. 

I am free to confess that if I. I. W. has correctly described 
the apprenticeship instruction for engineer graduates as prac- 
ticed by some of our railroads, I should, if consulted, advise 
a young man of ability not to engage therein. And this I say, 
notwithstanding the fact that I have given ample proof through 
years of practice that I would not hire an engineer graduate 
who was not willing to be a hard-working, conscientious, per- 
sistent student in the school of experience. And let me add 
that studies in this school should cease only with his retirement 


from active duties. 
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It is for the colleges, the employers and the engineer gradi- 
ates to appreciate that there is room for improvement. Sor: 
of the colleges and railroads are much at fault; no doubt = 
of each are partly at fault. We cannot expect the youngsters 
to do their best unless we first do our best to give them th: 
most complete opportunities to qualify for advancement; pr- 
vided, of course, that they are willing to do their best to quality. 

ALEX. C. HuMpmreys, 
President of Stevens Institute of Technology. 


TURNING FOUR-BAR CROSSHEAD WRIST PINS 


St. PauL, Minn., October 6, 1913 
To THE EDITOR: 


In the April, 1913, number of the American Engineer, page 
192, is shown an arrangement for turning a four-bar guide 
crosshead wrist pin. We have an attachment on one of our 
lathes in the Chicago, St. Paul, Minneapolis € Omaha shops 
which I believe to be original, and it is positive in its operatior. 
It is shown in the illustration. An eccentric is screwed to the 
headstock of the lathe which, together with the levers, 
gives the crosshead the necessary oscillation; the lathe runs as 
in any other work. In the one in use here the eccentric has 2 


Apparatus for Turning the Wrist Pins of Four-Bar Crossheads. 


travel of 8 in., the rest of the apparatus being made to suit the 
lathe. Our practice is to plane the top and bottom of the pi 
to size and slot it front and back; we then turn the pin 4 
quarter of a revolution at a time. 

I have not shown the tools used, which, although they are n% 
exactly the same as those shown in the April number, are sim- 
ilar and could be used in the same way. 

Jas. FINDLAY, 
Foreman, Construction Shop. 


New ALLoy or PLaTINUM.—A new hard alloy of platinum i 
said to have been produced by the addition of osmium. It § 
claimed that this alloy, which contains from 0.5 to 1.0 per cent. 
of osmium, has physical and electrical properties fully equal to 
the platinum alloy containing a much higher percentage 0 
iridium.—The Mechanical Engineer. 


Recorp-BrEAKING MoONOPLANE FLiGHT.—At Rheims, France 
September 29, Maurice Prevost, flying over a circular course 
in a monoplane, traversed a distance of 124.28 miles in > 
minutes, 45.6 seconds, or at the rate of 124.58 miles an hour. 
The length of the circular course is 6.213 miles, and Prevost 
made one circuit in 2 minutes 56.6 seconds. 
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4-8-2 “TYPE FOR 


MISSOURI PACIFIC 


New Powerful Passenger Locomotives Take Trains 
Weighing 820 Tons Over 1.9 Per Cent. Grades. 


On the Missouri division of the Missouri Pacific, which ex- 
tends from St. Louis to Poplar Bluff, Mo., a distance of 165 
miles, there are a number of heavy grades of moderate length. 
The steepest is 1.9 per cent., 5 miles long and includes 5 deg. un- 
compensated curves. There are several others of greater length 
that have a rise of from 1 per cent. to 1.5 per cent. The pas- 
senger traffic on this division is very heavy, and up to recently 
Pacific type locomotives have been used exclusively. These en- 
gines have a tractive effort of 36,800 lbs., and when the traffic 
required trains of more than 8 cars it has been necessary to use 
two locomotives. As double heading became more or less fre- 
quent, it was decided to obtain larger locomotives, and the prob- 
lem was presented to the American Locomotive Company, which 
prepared a design of 4-8-2 type locomotive as suited for this 
service. Seven of these engines have recently been completed 
and it is found that they are able to handle trains of from 12 to 
14 cars, having a weight of 820 tons, over the 1.9 per cent. grade, 
at a speed of 18 miles an hour. This is from 50 to 75 per cent. 
heavier train than it was possible to haul with one locomotive 
previously. 

A weight limit of 210,000 Ibs. on drivers was specified. This 
necessitated a carefully designed boiler to obtain the maximum 
power without exceeding the limit of weight. It was decided to 
use a steam pressure of 170 lbs., and a boiler of the conical type 
having an inside diameter of 74% in. at the front end and an 
outside diameter at the largest course of 87% in., and a grate 
area of 56.5 sq. ft. was adopted. This boiler would not allow 
the application of cylinders larger than 28 in. x 28 in., and in 
order to obtain the desired tractive effort to handle 14-car 
trains, the driving wheel diameter was reduced to 63 in. In 
view of the class of traffic and conditions of service this com- 
bination was thoroughly satisfactory. These engines are not 
intended for sustained high speed such as would ordinarily be 
demanded of a large Pacific type, and this size of wheel allows 


increase in the grate area of about 14 per cent. and the reduction 
of the steam pressure from 180 to 170 lbs., there is very little 
difference in the size: The combustion chamber adds 51 sq. ft. 
to the heating surface of the firebox, but the heating surface 
of the tubes and flues has been reduced by 56 sq. ft. If it is 


assumed that the heating surface in the firebox is six times as 
valuable as that in the tubes, and that the heating surface of the 
arch tubes is ten times as valuable as that in the boiler tubes, 


New Type of Main Rod End and Brass. 


it will be found that on the basis of heating surface, the moun- 
tain type boiler is about 5 per cent. larger than that used on the 
Pacific type. This, taken in connection with a 14 per cent. in- 
crease in the grate area and a reduction of 10 lbs. per square inch 
in the steam pressure, will give a considerable net increase in 
this boiler. The size of the superheater is about the same in 
both locomotives. 

The design throughout embodies the latest improved practice 
of the builders. The engines have a screw reverse gear; out- 
side steam pipes; extended piston rods; latest improved, out- 


Mountain Type Passenger Locomotive for the Missouri Pacific. 


them to go up the steep grades at sufficiently high speed and 
also is large enough to obtain the necessary speed when they 
are descending grades where boiler capacity does not become a 
factor. 

Comparing them with the Chesapeake & Ohio mountain type 
locomotives, it will be seen that the Missouri Pacific engines 
are distinctly smaller, particularly in connection with the boiler. 
This is due principally to the weight limitations which allowed 
a boiler of exceptional power to be applied on the Chesapeake 
& Ohio design. When the boiler is compared with that on the 
Pacific type locomotives which they displace, it will be found 
that outside of the introduction of the combustion chamber, an 
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side bearing trailer trucks and Baker valve gear. A new design 
of solid end main rod has been employed, with the result of a 
saving of about 115 lbs. in weight per rod as compared with the 
forked end rod. This rod, which is of the Foulder design, uses 
the same pattern of brass both at the front and the back of the 
pin and two adjustable wedges are employed for obtaining the 
desired adjustment. 

The general dimensions, weights and ratios are shown in the 
following table: 

General Data. 
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Y A O Seg tae Sek hoe, Vadis 50,400 Ibs. 
Weight in working order........0.. 0. ce cee ceneeceeceeeceeese + 296,000 lbs. 
Weight on drivers....... 0.0 cc cse cece cece ccc ceneccauvcuuuues 208,000 Ibs. 
Weight on leading truck........... 0. ccc cece cece ecceveavctees 48,000 Ibs. 
Weight on trailing truck... ...... ccc cee cc ccc cectceceeueueuves 40,000 Ibs. 
Weight of engine and tender in working order.............2-. 457,500 Ibs. 
Wheel base, driving........... oan a 16 ft. 6 in. 
Wheel base, total..............o.ooooooooocoonorono o... 36 ft. 5 in. 
Wheel base, engine and tender.......... cece ccc ccc cececuceeeceeees 70 ft. 
Ratios. 
Weight on drivers — tractive effort.........-..cccecccceececcacaes 4.14 
Total weight — tractive effort....... 0... ce cece etc e eee eceneeenes 5.87 
Tractive effort X diam. drivers ~ heating surfacet.......ooocoo.o.o.. 692.00 
Evaporating heating surface + grate area... ce cee ee ee ee cee ees 61.00 
Firebox heating surface + tube and flue heating surface, per cent... 9.00 
Weight on drivers — heating surface". ...... 0... cece cece eee eens 45.40 
Total weight — heating surface”... 0... 0. cc ee cece ee cece ee eaees 64.80 
Volume both cylinders, cu. ft... ce. ccc cee ee eee cere eee cece sees 20.00 
Heating surface? + vol. cylinders... 0... 0... cece cece eee cee ee eee ee 229,60 
Grate area == vol. cylinder. aid BA 2.83 
Cylinders. 

Kind. A A A a eA Ope 
Diameter and Stroke. ..26 0316 wee a 64GB ice ee Wen eee eee ee & B IN 
Valves. 

Kind AO Piston 
Diameter Paine ld dd Wit hat eg ba bd a A 14 in. 
Greatest travel apt a eMe Se doi lilas 6!3 in. 
Dutsida Táp risa coa ate leads 1 in. 
Inside Clearance seri ta da in, 
WOU od ose eB OA o Da des aliada 3/16 in. 
Wheels. 

Driving, diameter over tires .c.. oie deena Geek eee Ee ene ea ewen os 63 in. 
Driving, thickness: of tires. ..cosoroosyonvinnan das ved dN eee oes Oe as 342 in. 
Driving journals, main, diameter and length................ ll in. x 12 in 
Driving journals, others, diameter and length............... 10 in. x 12 in 
Engine truck wheels, diameter....... 0.00... e eee eee teens ag Sate a 33 in. 
Engine truck, journals: cosaeint aig sawud beans eea eae ees 6 in. x 12 in. 
Trailing truck wheels, diameter .........o..oooooooomoomo rr.» en 42 in. 
‘Trailing truck, journals; .<..inciiri a see aed ede eee 8 in. x 14 in. 
Boiler. 

Style ...... AS AAA ASA Conical 
Steam pressure cia a toa 170 Ibs. 
Outside diameter of first ring............ 2. cece eee tees cere 75% in. 
Firebox, length and width...............o.o..ooooooc.o.. 108's in. x 75% in. 
Firebox plates, thickness....... <<... cece eee eee ee teens Ya in, and in. 
Firebox, water Space... ... cece ccc cee cette eee te nee eetees ...4%4 in. 
Tubes, number and outside diameter...................2.. PEI 218—2 in. 
Tubes, material and thickness...........Spellerized steel, No. 11 B. W. G. 
Flues, number and diameter................ eer cee ayi ...32—5% in. 
Flues, material and thickness............... Scamless steel, No. 9 B. W. G. 
Tubes and flues, Tengo chon oe oe de oe aoa eee Sea ee aa 20 ft. 
Heating surface, tubes and flues......... 0... ee eee eee eee 3,165.2 sq. ft. 
Heating surface, firebox. ........ 00... cece eee eee eens 285.5 sq. ft. 
Heating: surface, totals xia ro s Web 8 34 Wed Mai eee eee 3,450.7 sq. ft. 
Superheater heating surface........ cece cee ce eee ee ees 761 sq. ft. 
Grate area AR E AE AAA AS AA ed 56.5 sq. ft. 
Smokestack, diameter 0.0... cece cee cee eee eee reece eee ee eeenes 18 in. 
Smokestack, height above rail...... 6... eee ee eee 15 ft. 5% in. 
Tender. 

Frame LISAS ES OS AES ANS SEN Cast steel 
Wheels, diameter sonido e E ARA .....33 in, 
Journals, diameter and length..........oooooomommocommoo... 6 in. x 11 in. 
Water Capacity: Selec s i Terosen Erai EKET Oe eS ts 8,000 gals. 
Coal capacity a eate TATAE oae DEAE EE D D ae we ee Nee 14 tons 


*Equivalent heating surface equals evaporating surface (3,450.7 sq. ft.) 
plus 1.5 times superheating surface (761 sq. ft.), or 4,592.2 sq. ft. 


— 


Enoine House Smoke.—Several years ago we endeavored to 
collect the smoke and gases by means of suction fans and pass 
them through water sprays to precipitate the heavier contents, 
but without success. The size, first cost and operation cost 
prohibited a plant of sufficient capacity. A modification of this 
arrangement, in which the smoke and gases are forced through 
a considerable body of water, is about to be put in operation, 
and I am sure it will be watched with interest by all concerned 
in this subject. At the present time the Pennsylvania Lines have 
under construction, at the engine house in Allegheny, apparatus 
to carry the smoke and gases from the locomotives in which 
fires are being prepared, through an underground duct and a 
fan, discharging them into a stack 150 ft. high, and 7 ft. in 
diameter. It is felt that this arrangement will not only carry 
the smoke and gases considerably above the buildings im- 
mediately adjacent to the engine house, but, owing to the size 
of the stack, permit of considerable precipitation of the heavier 
particles. The stack will be so located that it will be possible 
to interpose smoke washing apparatus between it and the fan, 
should a sufficiently promising method be developed.—D. F. 
Crawford before the International Soctety for the Prevention of 


Smoke. 
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DESIGN OF LOCOMOTIVE GRATES 


BY W. R. HEDEMAN 


Probably the first parts of a new locomotive to need replace- 
ment are the grates, due to the heat to which they are sub- 
jected, and anything that will tend to improve and prolong 
their life should be gladly received by motive power men. It 
is the hope of the writer that the information contained in this 
article will be beneficial to those who are seeking to better the 
grate design and arrangement. 

There must be enough opening in the grates to permit all the 
air coming through the damper openings to pass through, in 
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Fig. 1—Table Grate Bar. 


order to produce proper combustion; one square foot of damper 
cpening to seven square feet of grate area is a good standard 
toward which to work. Fig. 1 shows a table grate bar with re- 
inforcing strips of wrought iron or steel cast in it. This is an 
excellent bar, but is more expensive than one made entirely of 
cast iron. Owing to the narrowness of this type of grate a 
front and back dump grate are necessary. Fig. 2 shows a finger 
grate bar reinforced with wrought iron. This type of bar has 
been used very extensively and is especially good in breaking 
up the fire where lumpy coal is used. It must be kept level, as 
the fingers will burn off if allowed to extend up into the fire. 
With the foregoing types of grates dump grates are necessary, 


Section Section 
A-B. C-D. 


Fig. 2—Finger Grate Bar. 


and Fig. 3 shows a design of such a grate which is giving good 
service. This is also reinforced with wrought iron, which adds 
considerable to the life of both the grate bar and the dump 
grate. Any scrap of about the section shown in Fig. 3 (14 in. x 
2 in.) may be used for these strips; old boiler plates 5/16 in. 
to 3⁄4 in. in thickness may be cut up and straightened for the 
purpose. The strips should be heated before being used, to pre- 
vent moisture collecting. 

A very serviceable locking arrangement for dump grates is 
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shown in Fig. 4. The keeper or latch is secured to the backhead 
or cab sheet, 'and engages over the end of the dump lever which 
is especially arranged for it. 


A bar that is giving good service and one to be oia 
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especially where mechanical stokers are used and a fine coal 
is necessary, is shown in Fig. 5. The ends of the shaking arms 
are placed 2 in. off center, which permits the tilting of the 
grates to such an angle as to provide an opening between them 
large enough for all clinkers to fall through, thus doing away 
with dump grates and stationary corner grates. 

A cast steel center bearing bar is shown in Fig. 6. This de- 
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in Lever. 


Fig. 4—Drop Grate Lever Keeper. 
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Fig. 6—Grate Center Bearing Bar. 
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Fig. 7—Grate Side Bearing Bars. 
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sign gives good service and causes practically no trouble. The 
trunnion bearing bar has been adopted because it will not hold 
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Section A-A. 
Fig. 8—Front Dead Grate of the Box Type. 


the ashes, as in the old type, and permits the grates to be more 
easily shaken. 
Cast steel side bearing bars of an approved design are shown 
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Fig. 9—Back Dead Grate of the Box Type. 


in Fig. 7. The top beveled edge of this bar fits snugly against 
the side sheet, thus preventing hot ashes from falling down 
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and lodging against the sheet and burning it. There is also 
a cored depression for the clamping nut which prevents any 
ashes accumulating on top of the nut. It has been found better 
to make the side bars in two pieces, rather than a long one 
piece bar, so as to obtain castings which are not warped. 
Figs. 8 and 9 show a box type of front and back dead grate 
designed to shed the ashes to the shaking grates, and Fig. 10 
shows the method of fastening the side bearing bars to the fire- 
box sheets. The rivet stud is driven into one of the mudring 
rivet holes and serves a double purpose, that of a rivet and a 


stud. Brass nuts are best for use on these studs, as there is 
then no corrosion and the nuts are easily removable. 

As most modern locomotives have wide fireboxes, two and 
sometimes three sections of grates are necessary. Fig. 11 shows 
a two section arrangement of grates made up from the box 
grates illustrated in this article. This arrangement is being 
used on large Mikado type locomotives equipped with Street 
stokers, and is giving excellent service. With this design care 
must be taken to give the shaking lever full movement in the 
cab. The bars should tilt until the edges strike against the 
grouping rods on the arms of the bars. It has been found 
from experience that the box type of bar shown in this ar- 
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Fig. 11—Arrangement of the Grates In a Locomotive Firebox. 
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rangement is the most satisfactory and has the longest life, 
and it also relieves the foundry of considerable output as com- 
pared with other types of bars. While this type was primarily 
adopted on account of the fine coal used with the Street stoker, 
lts use has been extended to other locomotives using lump 
coal, with excellent results. With the use of a Tabor mold- 
ing machine the molds for this grate can be made for 15 cents 
each. It will be noted by referring to Fig. 5 that the shaking 
arms are of such construction as to permit the cleaning of the 
grates in the rattler after they are cast. 


RESULT OF LETTER BALLOT OF THE 
M. M. ASSOCIATION 


Thirty-seven proposed changes in the recommended practice 
of the American Railway. Master Mechanics’ Association were 
submitted to the members for letter ballot. All of them were 
adopted. In addition to many which were adopted practically 
in conjunction with the Master Car Builders’ Association there 
have been changes or complete revisions made in the specitica- 
tions for locomotive frames, for steel tires, for boiler tubes, for 
solid wrought carbon steel wheels as well as a new formula for 
main and side rod design. The designs proposed for solid 
wrought carbon steel wheels were adopted as well as the other 
recommendations of the committee on engine and tender wheels 
which are given on page 1381 of the Daily Railway Age Gazette. 


LOCOMOTIVE FIRE EXTINGUISHER 


At the recent convention of the Railway Fire Protection As- 
sociation, P. Hevener, assistant supervisor of insurance fund 
of the Rock Island lines, described the fire extinguishing equip- 
ment used on 250 switching locomotives on that system. The 
injector delivery pipes on both sides of these locomotives have a 
Y-connection, as is shown in the accompanying illustration. 
Under the running board in a closed box there is a 50-ft. 2 in. 
unlined linen fire hose with couplings and nozzles. As the Rock 
Island engines are equipped with combined stop and check valves 


Connection for Fire Hose Used on Injector Delivery Plpe of Rock 
island Locomotive. 


there is no necessity for an extra valve between this fitting and 
the check valve. When it is desired to use the hose the check 
valve is clamped in a closed position, the pipe cap on the 
end of the exposed leg of the Y is removed and the hose coupled 
on, the water being forced through the hose by the injector in 
the same manner as when feeding the boiler. Although this 
heats the water to a considerable extent, it is not hot enough to 
scald, and by the use of gloves the nozzle may be easily handled. 
This equipment costs about $45, and has given most satisfactory 
results, saving several thousand dollars worth of property from 
fire damage since it has been in use on the Rock Island lines. 
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LOCOMOTIVE HEADLIGHT LAWS 


EE e 

In its report to the convention pf the Association of Rail- 
Electrical Engineers, the committee on locomotive heailic +: 
gave a summary of the headlight laws in the various stut:> 
which are reproduced below. 

The committee, in considering this summary, expressed tic 
opinion that these laws were drawn without due considerati z 
of the suitable standard condition or basis under which tc-s 
could be made and reproduced, and it recommended that t+- 
association express its sentiment as being unfavorable to the «-- 
actment of any law or laws which do not clearly specify a stazi- 
ard national basis under which tests may be made. It further 
recommended that the standard specifications be so drawn a: 
not to eliminate apparatus which may be invented or designe: 
in the future. It is the opinion of the committee that the quar 
tity and quality of illumination at some specific point is the 
prime object of the headlight and not the means or apparatus 
by which this illumination may be effected or obtained. 

The summary presented is as follows: 


ELectric. 
(1) Headlight of 1,500 candle power, measured without reflector: Arizona. 
(2) Headlight of 1,500 candle power, measured with reflector: Missin 


(effective January 1, 1914). 

(3) Headlight consuming 300 watts at the arc: Geergia (23 in. reflector 
required). Mississippi (18 in. reflector required). 

(4) Headlight sufficient to distinguish an object the size of a man at 
800 ft., measured with reflector: Oregon (effective February <1. 
1914). 

(5) Headlight of design approved by Railway or Public Service Commis- 
sion: Vermont. Washington. 


Nor NeEcessariLY ELECTRIC. 
Cek- 
North Dakota (effective July 1, 


(6) Headlight of 1,200 candle power, measured without reflector: 
rado (effective April 3, 1914). 
1914). 


(7) Headlight of 1,500 candle power, measured without reflector: Minze 
sota (effective January 1, 1914). Montana. Nevada (effecive 
January 1, 1914). North Carolina. Oklahoma. South Dakru 


Texas. 

(8) Headlight of 1,500 candle power: Arkansas. Florida (effective Oct» 
ber 1, 1913). Indiana. 

(9) Headlight of 10,000 candle power, measured with reflector, or suS 
cient to distinguish an object the size of a man at a distance ef 
800 ft.: South Carolina. 

(10) Headlight sufficient to enable operator to distinguish an object the 
size of a man lying prone on track at a distance of 1,160 ft: 
Iowa (10 per cent. by October 2, 1913; 10 per cent. cach 30 dass 
thereafter). 

(11) Headlight sufficient to distinguish a dark object the size of a man at 
a distance of 800 ft. while train is running not less than 30 miles 
an hour: California (effective August 11, 1913). 

(12) Headlight sufficient to distinguish an object the size of a man ata 
distance of 800 ft.: Illinois (passenger train locomotives only: 
effective July 1, 1913). Kansas. Wisconsin. 

(13) Headlight sufficient to distinguish an object the size of a man at 
600 ft. by a person of normal vision: Nebraska (effective January 
1, 1914). 

(14) Headlight sufficient to distinguish an object the size of a man ata 
distance of 450 ft.: Illinois (freight train locomotives only; ¢ fect- 
ive July 1, 1913). 

(15) Headlight sufficient to distinguish whistling posts, land marks and 
other warning signs at a distance of 350 ft.: Michigan (30 per 
cent. by March 1, 1914; all locomotives by July 1, 1914). Ohio. 

(16) Headlight sufficient to distinguish an object the size of a man at a 
distance of 250 ft.: Illinois (switching, transfer or suburban pas- 
senger service only; effective July 1, 1913). 

(17) Headlight of 50 candle power, measured without reflector: Minne- 
sota (switching locomotives only; effective January 1, 1914). 

The penalties for violation of these laws vary from a minimum of $25.00 
to a maximum of $1,000.00 each offense. 

Attention is directed to the wide difference in the provisions of these 
Acts. These differences render it impossible in all cases for railways 
operating in more than one state to make use of appliances standard in 
one state in others through which they run. There is no Federal legisla- 
tion on this subject, but bills are pending in the present Congress. 


Coal Mine Fatacities.—The total fatalities during the first 
seven months of 1913 in the coal mines of the United States were 
1,437 as compared with 1,419 for the same period in 1912. 


SULZER-DIESEL LOCOMOTIVE 


4.4.4 Type Driven by a Direct Connected Oil 
Engine; Built for Prussian-Hessian State Railway. 


During the past three or four years there has been a continu- 
ally increasing interest taken in the possibilities of the Diesel oil 
engine for all classes of work where economy of fuel is desired. 
It is not only now being employed for stationery plants driving 
electric generators and other classes of machinery, but has also 
been adapted to marine use with decided success. There are 
now between 300 and 400 ships driven by Diesel engines, some 
of them being of large size. 

Its success in these fields has naturally led to a consideration 
of its possibilities for use on a locomotive, and while the prob- 
lems here were considerably more difficult of solution, a moder- 
ate sized locomotive, successful, at least so far as its operation is 
concerned, has recently been completed at the works of Sulzer 
Bros., Winterthur, Switzerland, for the Prussian-Hessian State 
Railway. 

This locomotive is intended for high speed passenger service 
and the trials already made show it capable of attaining a speed 
of at least 62 miles an hour. The reports do not give the weight 
of the train which it hauled at any speed. It is of the 4-4-4 type, 


Sulzer-Diesel 


has a total length of 54 ft. 5 in. and a total weight of 190,000 lbs. 
The driving wheels have a diameter of about 69 in. The driving 
wheel base is 11 ft. 8 in., leaving space between the drivers for a 
jack shaft, which carries a large disc on either end that includes 
the crank pin for the connection of the rods that drive the 
wheels through crank pins in the ordinary manner; this disc is 
counterbalanced. The four-cylinder oil engine is connected 
directly to this shaft, giving a direct drive to the wheels with- 
out the introduction of gears or clutches of any kind. The cab 
is continuous for the full length of the locomotive and has side 
and end doors arranged as is shown in the illustration. 

A Diesel engine, so far as heat efficiency is concerned, is the 
most economical machine known, having a thermal efficiency of 
48 per cent. and frequently an effective efficiency of nearly 35 
per cent. It is generally arranged for use with oil fuel and 
develops power from the fuel directly in the cylinder without any 
previous transformatory process. It is distinctly an internal 
combustion engine, as distinguished from other gas and oil en- 
gines which are, strictly speaking, internal explosion engines. 
Like other gas engines, it is built in both the four-cycle and two- 
cycle designs, and it is the latter type that is used on this loco- 
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motive. In this type the general action of the engine is as 
follows: Consider the piston at the bottom end of its stroke; 
the cylinder is then full of air at nearly atmospheric pressure, 
and this is compressed during the first or upward stroke of the 
piston to a pressure of 500 lbs. or more per square inch while 
the temperature rises to between 1,000 degs. and 1,100 degs. F. 
During the early portion of the downward stroke the fuel oil is 
injected in the cylinder above the piston by a blast of air at a 
higher pressure than that in the cylinders, through a special form 
of needle valve. Combustion takes place during this period as 
the temperature of the compressed air in the cylinder is above 
the burning point of the oil fuel. The duration of this part of 
the stroke depends on the position of the fuel valve, but cut-off 
usually occurs not later than 1/10 of the stroke at full load. 
At the cut-off when the fuel inlet valve closes, combustion con- 
tinues for a short period, expansion then occurs and work is 
done on the piston through about another 75 per cent. of its 
stroke, at which point the exhaust opens and the products of 
combustion begin to pass out. Air under a pressure of about 
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Locomotive for the Prussian-Hessian State Railway. 


20 lbs. per square inch then enters through a separate valve or 
port in the cylinder head, being supplied from a scavenger 
pump, and the exhaust gases are all forced out through the ex- 
haust ports in the sides of the cylinder, which are opened by 
the piston at the lower end of its stroke. This leaves the 
cylinder full of pure air at the beginning of the next stroke 
and the cycle is repeated. 

Since in the case of the locomotive the engine is direct con- 
nected to the driving wheels through the side rods, it is neces- 
sary for it to attain a certain speed before it can start working 
on oil fuel. This is done by means of compressed air obtained 
from an auxiliary compressor set, consisting of a 250-horse power 
Diesel engine driving a horizontal three-phase air compressor, 
which furnishes air between 700 lbs. and 1,000 Ibs. pressure. 
Reservoirs are provided for storing the excess air and for pro- 
viding a pressure for starting the main or compressor engines. 
It has been found necessary to use the compressed air until the 
locomotive attains a speed of five or six miles an hour, at which 
point the liquid fuel is turned on and the engines work as a 
power producer. 

The four cylinders of the main engine are arranged in pairs, 
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each inclined 45 degs. to a line perpendicular to the rail, their 
axes intersecting in that of the single crank shaft, common to all. 
They have a diameter of 15 in. and a stroke of about 21% in. 
Each pair of cylinders lies in a common plane and acts on a 
common crank pin. The two cranks are set at 180 degs. and at 
60 miles an hour make slightly over 300 revolutions a minute. 
Each of the four cylinders carries in its head a fuel valve, a 
starting valve and two scavenger valves. Between the crank 
pins there are two eccentrics each controlling all the valves 
on one-half of the, main engine. These eccentrics are rotatable 
for reversing the running direction; this is accomplished through 
a special system of links and rods that are operated from the 
driver’s compartment. In connection with the eccentrics there 
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Valves in the Head of the Main Engines. 


is a rather complicated system of links, cams and small eccen- 
tric shafts for controlling the opening and closing of the vari- 
ous valves in the cylinder head as well as the variation in the 
time the fuel inlet valves are opened for controlling the speed 
of the locomotive. 

There are two double acting piston pumps as well as a three- 
stage air injecting pump located between the main engine cyl- 
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shaft has two counterbalanced fly wheels and its two cranks are 
180 degs. apart, and operate through other connecting rods, two 
horizontal multi-stage air pumps. There is a distributing valve 
which controls the delivery of these compressors between zero 
and the maximum and a governor controls the speed of the en- 


Arrangement of the Cylinders and Reversing Gear of the Diesel 
Engine. 


gine. When the locomotive is stopped or under service requir- 
ing but little air the compressor delivers its surplus to receivers 
placed behind the main engine. Special pumps are provided for 
lubrication and there are hand-operated centrifugal pumps in- 
cluded on the locomotive for priming the cold water, circulating 
water and the fuel piping when needed. 

A Westinghouse brake equipment is used, there being shoes on 
all of the wheels. The air for braking is taken from an inter- 


mediate stage of the compressor and stored in a special reservoir. 

The organization formed to build this locomotive, and prob- 
ably to also control the construction of future locomotives of the 
same type, is called the Thermo Locomotive Company. 


In this 


? louble-acong Piston Pumps 
6 Molti -stage Air Pumps. - 


General Arrangement of the Sulzer-Dliesel Locomotive. 


inders and driven through the medium of rocker arms and 
links from the connecting rods of two of the cylinders. ‘These 
pumps are all fitted with relief valves. 

The auxiliary Diesel engine is also a two-cycle machine of 
250 horse power. It has two vertical cylinders, 12 in. in diame- 
ter, with 15 in. stroke, fed by a duplex fuel pump. The crank 


are associated the firm of Sulzer Brothers, Oberbaurat A. Klose 
of Berlin and Dr. Diesel of Munich. The headquarters of the 
Thermo Locomotive Company are at Ludwidshafen. All of the 
patents on the new locomotive, however, are owned by Sulzer 
Brothers. The running gear on the locomotive was built by 
A. Borsig of Berlin. 


CUMBERLAND ‘TERMINAL OF THE B. & O. 


The New Roundhouse Is Designed for Mallet 
Locomotives; Coaling Station Serves Four Tracks. 


BY R. C. POWERS 


A number of important improvements have recently been 
made in the locomotive terminal at Cumberland, Md., by the 
Baltimore & Ohio. These include a new 30 stall roundhouse, 
machine shop, power plant, administration building, cinder pit, 
inspection pit, coaling station and sand house as well as changes 
made in the old roundhouse, smith shop and car wheel shop. 


ROUNDHOUSE, 


The new roundhouse has 30 stalls and there are 12 tracks 
outside which are available for storage and repairs; it is equipped 
with a turntable 100 ft. long, driven by a George P. Nichols & 
Bro. electric tractor. There is a concrete foundation and the 
walls are of brick, while wood is used for the roof trusses, col- 
umns, smoke jacks and window frames. 
account of the injurious effects of the gases on structural steel. 
The roundhouse is of sufficient size to care for the Mallet loco- 
motives which are in use on this division. 


The wood is used on 


There are four 


treated wood blocks placed on end over a concrete base; there 
are two dividing or fire walls. The roof is of ruberoid heavily 
covered with compound. 


MACHINE SHOP. 


The machine shop is of the same general construction as the 
roundhouse with the exception of steel roof trusses and doors 
made by the J. G. Wilson Manufacturing Company. It is 70 ft. 
x 140 ft. The windows are large and there is a monitor roof; 
the floor is of treated wood blocks over a concrete base. The 
shop does not form part of the roundhouse, but is adjacent 
to the drop pits and connected by a covered track; this was done 
to obtain better natural lighting. The artificial lighting is done 
by 28 250-watt lamps and there are also plugs for hand exten- 
sions; the same system of heating is used as in the roundhouse. 
The equipment of machine tools consists of a 90-in. wheel lathe, 
400-ton wheel press, 42-in. boring mill, 52-in. boring mill, 24 and 
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Arrangement of Tracks and Buildings of the 


double drop pits for work on the Mallets which are so located 
as to allow a pair of drivers to be dropped from both the high 
and low pressure engines at the same time. There are also two 
single drop pits for general use. These pits are equipped with 
Watson-Stillman drop pit jacks. Special care was taken in 
designing the building to obtain all the natural light possible 
and also to allow the smoke and gases to escape easily. Beside 
the large windows, there is a monitor roof with large windows 
arranged so they can be kept open without admitting rain. Light 
is provided by five 60-watt Tungsten lamps between each track, 
and there are also four receptacles for hand extensions. The 
building is heated by two B. F. Sturtevant type H. S. 2 heating 
units composed of a series of coils heated by low pressure 
steam, the air being heated as it passes these coils and then 
forced by a fan through ducts to points adjacent to each pit and 
along the inside of the outer wall; the openings are about 3 ft. 
above the floor and covered with a wire netting. Each track 
has a three-phase 440-volt receptacle to attach small motor-driven 
tools. There are three outlets from the roundhouse, which pre- 
vents congestion in case of accident on any of the outgoing 
tracks. Each pit is fitted with air, hot and cold water and blow 
off connections. The floor in the heavy repair or dead section is 
of mastic rock over a concrete base, and in the live section is of 
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Baltimore & Ohlo Terminal at Cumberland, Md. 


36-in. planers, 24-in. Cincinnati duplex shaper, 24-in. draw cut 
shaper, 18-in. slotter, drills, bolt cutter, large pipe cutting and 
threading machine, rod boring mill, hydraulic press for crown 
brasses and rod bushings, and a number of lathes from 10 in. 
to 36 in.; one 10-ton and one 5-ton electric jib crane are pro- 
vided. The machines are arranged in three groups, the larger 
one being driven by a 50 h. p. three-phase, 440-volt motor, and 
the smaller ones by two 20 h. p. three-phase, 440-volt motors. 
A few of the smaller tools have independent drive. The tool 
rooin for small tools is located conveniently to the roundhouse 
and machine shop. A large wash room is provided for the 
employees. 
POWER PLANT. 

The power plant was built near the roundhouse, from which 
come the greatest demands for air and steam. The construction 
is similar to that of the other buildings, except that the floor and 
roof have a concrete finish. There are four Sterling class A 
No. 18 boilers, two air compressors of 800 cu. ft. capacity each, 
one fire pump, a Fairbanks-Morse 18 in. x 10 in. x 12 in. duplex 
piston pump and a boiler washing system. The boilers are fed 
by Roney stokers through chutes from storage bunkers; the 
boiler feed is provided by two Worthington 10 in. x 6 in. x 10 in. 
duplex outside packed, plunger pumps, taking water from a 
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Cochrane feed water heater. Natural draft is obtained by a 
200-ft. brick stack and regulated by a Richard Thompson Com- 
pany damper regulator. The washout system is the Winslow 
and consists of a hot well outside of the power house, a circu- 
lating tank inside and two Pratt Iron Works 12 in. x 10 in. x 
12 in. duplex piston pumps. 

A fire protection system of 22 alarm boxes and 18 hydrants is 
provided, and a team of firemen is maintained and regularly 
trained. While there is sufficient floor space for electric gener- 
ators in the plant the current is being purchased from the 
local company and is supplied at the switchboard at 2,300 volts, 
60 cycles. There are two General Electric 50-light constant- 
current transformers for arc lights in the yards and terminals, 
one Adams-Bagnall 25-light constant-current transformer for 
flame arc lamps around the shops and coaling station, and three 
50 k. w. 2,300-440 volt transformers for power. The 2,300-110- 
volt transformers for multiple lighting are located near the point 
of consumption, but controlled from the switchboard. All 
high tension circuits are controlled by oil switches with auto- 
matic release. 

The coal for the boilers is dumped from cars into hoppers 
over a crusher and after being crushed it is taken up by means 
of chain buckets and dumped on a conveyor belt which conveys 


Cinder Pits and Roundhouse With Machine Shop and Old Round- 
house on the Right. 


it to the desired point. The crusher is run by a 20 h. p. West- 
inghouse electric motor, and the elevator and conveyor are 
driven by a 7% h. p. motor of the same type, the arrangement 
being interlocked to prevent congestion at any point. 


ADMINISTRATION BUILDING, 


This is of the same general construction as the others and is 
built on the east of the machine shop. The entire basement is 
used for general file rooms for records; the first floor provides 
offices for the road foreman of engines, roundhouse foreman and 
general foreman, engine despatchers, callers and division store- 
keeper, and the second floor, for the assistant master mechanic, 
general car foreman, division master mechanic and the time- 
keeper. It is heated by low pressure steam and lighted by 60 
watt electric lamps in fixtures suspended from the ceiling. 


CINDER PITS. 


The cinder pits are of the submerged type, constructed of re- 
inforced concrete with a steel framing for the crane runway. 
There are two of them, 8 ft. deep, 20 ft. wide and 200 ft. long 
with one track between them for cinder cars. The cinders are 
allowed to fall into the pit, where they are wet and are then 
taken out and put in the cinder cars by means of a clam shell 


bucket and Whiting Foundry € Equipment Company lta 
crane, electrically driven and travelling the full length of the 
pits. There is an auxiliary beside the large pits for outbound 
engines. This has room for five three-ton buckets which are 
taken out and dumped in the large pits as desired by means vi 
a jib crane which is equipped with a five-ton Sprague electnc 
hoist. 


INSPECTION PITS, 


There are two inspection pits constructed of reinforced con- 
crete and each of sufficient size to accommodate two locomotives. 


Power Plant, Showing Hot Well on the Left and Coal Conveyor 
on the Right. 


- They are connected by a self-draining tunnel, 5 ft. wide and 6 ft. 


deep, at one end of which there is a stair leading to the in- 
spector's shop. There are facilities here for making light re- 
pairs, such as adjusting parts or renewing set screws and nuts 
without putting the locomotive in the roundhouse. The pits 
are equipped with electric lights and hand extensions. 


COALING STATION. 


From the accompanying illustrations an idea of the construc- 
tion of the coaling station may be obtained. It is of reinforced 


Interior of the Machine Shop. 


concrete and steel, the tower being inclosed with corrugated 
iron. The structural work shown open is the inclined elevator 
shaft for the buckets. There are four coaling tracks with two 
chutes for each track, and the bucket capacity is 600 tons. The 
coal is elevated by means of a two-bucket cable, each bucket 
holding about five tons. The buckets are operated by means 
of a drum, compound geared to a 35 h. p. electric motor, the 
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cables winding on and off alternately as the loaded bucket as- 
cends and the empty one descends. The hoist is controlled by 
a Cutler-Hammer full reverse, skip hoist, automatic controller 
and is also protected by limit switches. The loaded cars, as they 
are received from the mines, are stored on a three-track hump, 
holding about 20 cars, and as desired they are allowed to roll 
down over the hopper. The coal passes through chutes with 


gates operated by the elevator buckets, allowing just enough to 
pass to properly fill the bucket; it is then distributed to any of 
This is necessary 


the four bins as desired by means of chutes. 


Cinder Pits and Coaling Station, Looking East. 


on account of using different kinds of coal for different classes 
of locomotives or service. 


SAND HOUSE AND DRYER. 


The sand buildings are constructed of wood, and are of a some- 
what new type, being elevated to permit the sand to be dumped 
into the storage bins which are provided with covers or trap 
doors. A trolley is provided through the entire length, and is 
equipped with a %-ton self- dumping bucket by means of which 


Interior of the Engine Room Showing Fire Pump, Air Compressor 
and Boiler Washing Plant. 


the sand is taken to the dryer. The dryer is of the steam heated 
gravity type, the dry sand being allowed to run into a tank 
equipped with a valve so that when closed the sand is forced 
by compressed air through pipes into bins at the top of the coal- 
ing station. This arrangement is in duplicate sets. The dry 
sand bins are provided with chutes so that a locomotive may 
obtain sand from any of the coaling tracks. There is storage 
provided for 1,200 cu. yds. of green sand and 20 cu. yds. of dry 
sand. 
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OLD ROUNDHOUSE, 


The old roundhouse will be retained for the smaller locomo- 
tives with a part of it remodeled for a storehouse for material 
and supplies. The old machine shop is now being fitted up for 
boiler, smith and pipe shop purposes. The tools in this shop 
will be driven by a 30 h. p. Westinghouse electric motor and a 
10 h. p. Allis-Chalmers motor. The boiler shop tools consist 
of punch, shears and rolls, and the pipe shop will have the usual 
equipment for such stations. The smith shop is fitted with one 
1,800-lb. steam hammer, one cutting off machine, one upsetting 
machine, one scarfing machine for 2!4-in. tubes, and a duplicate 
set for 5-in. tubes. 


CAR WHEEL SHOP. 


The car wheel work which was formerly done in the machine 
shop has been moved to the steel car plant. This not only places 
this work under the general car foreman, but reduces the han- 
dling of old and new wheels, as a large part of the wheels are 
used in the car repair yard. The car wheel equipment consists 
of one Putnam double head axle lathe, one Putnam boring mill, 
one Niles 300-ton wheel press driven by a 30 h. p. electric motor, 
and one journal grinder driven by a 5 h. p. electric motor. In 
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Repair Shop for Steel Cars. 


addition, the car plant is equipped with a 620 cu. ft. steam driven 
air compressor, punch, shears, drill, emery stone and bolt cutter. 
Great care has been taken in making these improvements to con- 
sider the comfort and safety of the employees. Guards have 
been installed on all gears, belts and reciprocating parts and 
around pits, etc., and warning signs posted. 

The new terminal was designed and constructed by Westing- 
house, Church, Kerr & Company, New York. 


Wuat A Locomotive Burns.—The problem which confronts the 
railway officer in considering this subject is an extensive one. 
To obtain from the modern locomotives the average power re- 
quired from them it is necessary to consume fuel at the rate of 
about 100 lbs. of coal per square foot of grate per hour, and 
to obtain the maximum power required it is necessary to con- 
sume 150 lbs., and at times in excess of this amount, per 
square foot of grate per hour. That is, to obtain the power 
necessary to perform the work demanded, a boiler which from its 
heating surface would be rated at about 320 horsepower is fre- 
quently forced to develop over 1,500 boiler horsepower, and our 
records show that another boiler, which would on the basis of 
heating surface be rated at about 400 horsepower, has developed 
as high as 1,994 boiler horsepower. The performance stated 
above requires coal consumption at the rate of from 6,000 to 
10,000 Ibs. of coal per hour, and this has been done on a grate 
of 55 square feet—D. F. Crawford before the International 
Society for the Prevention of Smoke. 


594 


THE USE OF SAND ON LOCOMOTIVES 


BY F. E. PATTON 


Sand is regarded by some people as an item of little impor- 
tance, but it plays a very important part in the performance of 
locomotives, both in fuel economy and in handling tonnage, if 
properly used in starting trains and on grades. It also pre- 
vents the wear of tires caused by unnecessary slipping. There 
is a certain grade of sand used on some roads that has con- 
siderable clay in it, and scarcely any glass. This is used instead 
of lake or river sand on account of its being available with only 
a short haul, and the difference in the price is very little, if any; 
but even if it costs a little more it is better economy to obtain 
good, sharp sand for locomotive use if it is available. 

Sand boxes and sand pipe joints are sometimes neglected, and 
locomotives frequently arrive at terminals in rainy weather with 
wet sand in the box and the pipes clogged; very often the box 
is filled with dry sand before the wet sand is removed. The 
engineman may report the sanders as needing cleaning, and it is 
then necessary to empty the box to do the work right. The 
box and pipes should be absolutely free from moisture and the 
valves should have the same opening on each side. Frequently 
an engineman will say that he cannot get over the road with one 
box of sand on account of having to use the hand lever, claim- 
ing that he has too many brake pipe leaks to use the air sander, 
as its use would result in sticking the brakes, and one valve 
would be partly open before the other started to open and in 
order to get sand on both sides he would be using too much 
on one side. With sanders adjusted evenly on both sides it is 
not always necessary to hold either one open for any length 
of time after the train is started. If it is necessary to use sand 
to prevent slipping after the train is in motion it can be used 
for short distances at intervals, as there is always enough sand 
sticking to the tire to hold the locomotive for a few rail lengths 
after the sand is shut off. This results in a saving of sand and 
lessens wheel friction. 

Enginemen on arrival at terminals should open the air sander 
just before stopping at the point of relief, and shut it off after 
stopping, moving the locomotive a few inches beyond where the 
first stop was made and opening and closing the sand valves. 
When inspecting the engine they should note the operation of 
both sanders and whether there is sand in the box, and should be 
able to report any defects. If sand is working on one side only, 
or is wet in the box and pipes, the hostler and roundhouse fore- 
man should be notified not to sand the engine until the wet sand 
is removed and the leaks repaired. Sand should be properly 
screened and handled by careful men, as it is very essential that 


it may be depended on to respond in any emergency. Very 


often a piece of waste is found in the box or in one of the 
pipes at the top, which has been dropped by the men sanding 
the engines; as a rule it is found in the left pipe, which would 
indicate that it was placed there for the purpose of saving sand 
and labor, the men thinking that the engineman will not notice 
it as he can see the sand running on his side; enginemen should 
not leave a terminal without sand working on both sides. 

It is very important that the sanding devices measure alike 
on both sides, as sand can then be used sparingly and regulated 
so that the tonnage can be handled successfully at all points. 
As a rule, when an engineman starts out with a full box of sand 
he is not very free in using it until he discovers that he has 
used the greater part of it; if, at that time, he has only covered 
a part of the division, it will require careful work to complete 
the trip successfully unless he is able to obtain sand at some 
intermediate point. If an engineman drops a little sand every 
time he starts his train he will find that the locomotive will not 
slip so easily after the train is started, and that he can get over 
the road with very little, accomplishing a saving in sand and 
fuel and saving wear on the tires. 
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Passenger locomotives are often observed to slip a few turns 
when starting at stations. The engineman takes a chance on 
the locomotive's not slipping, and if it does slip he closes the 
throttle and drops a little sand. If he would get the habit of 
dropping a little sand on every start the engine would never slip, 
and in making a stop where the grade is ascending it is a good 
policy to drop a little sand before coming to a stop. Passen- 
ger engines usually stop at about the same spot at stations, and 
when they try to start without sand they slip; this being done 
every day makes the rail very bad at that point, and if the grade 
is ascending the next freight train following will probably slip 
there if the engineman is not on the alert. This slipping of the 
freight engine might necessitate doubling or reducing the train. 
Careless slipping causes tires to be ground down and also puts a 
hard glazed surface on the rails, which takes time to wear off; 
as long as tires are in this condition it requires considerably 
more sand to hold the locomotive, often necessitating the drag- 
ging of a train over a heavily sanded rail, which would not be 
necessary if more care were taken. If sand boxes and sand 
pipe joints can be made water proof and a good grade of sand 
is used, there should be no cause for stalling on hills, if the 
tonnage is not excessive and no brakes are applied. There is 
nothing more aggravating or trying to an engineman's patience 
than to try to get over the road on a bad rail with a box full 
of wet sand or pieces of coal and waste lodging in the sand 
valves as fast as they are cleaned. 

With everything in good working order, there is still another 
condition which causes trouble on long runs when the rail is 
wet; this is the clogging of the sand in the bottom ends of the 
pipes, when it becomes necessary to jar the pipes to knock it out. 
There should be some device used to keep the bottoms of sand 
pipes clean on long runs, and in freezing weather this should 
be watched closely, as at such times the sand is likely to freeze 
solid in the pipe. 

The general storekeeper of a certain trunk line recently told 
me that there were more right-hand brake shoes used than left- 
hand shoes, and asked me if I could explain the cause. This 
condition should not exist, as the wear should be the same. I 
told him, however, that it might be possible that a great many, 
locomotives were running with the left sand pipe stopped up», 
which would cause the right shoes to wear out faster if sand, 
is used in making stops. If such is the case, it not only redutes 
the efficiency of the Jocomotive, but also works a hardship on ‘the 
mechanical department, A dE 
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PRIVATE-CAR Trou CELE IN ENGLAND.—After the end of this year 
no wagons (freight cars) will be allowed on the railways- in 
Great Britain which are not fitted with spring buffers. This is 
in accordance with a notice issued by the Clearing House seven 
years ago; but it is said that the proprietors of coal mines have 
from 8,000 to 12,000 wagons still in use which have only “dead” 
buffers—those not fitted with springs. What can be done with 
these cars after December 31 is a question which now gives 
rise to some anxiety. 


STEAM AND ELecTRIC Locomotives.—From the information of- 
fered by many writers on the subject, one would be led to believe 
that a steam locomotive is a most wasteful machine and that 
tremendous savings would result from abandoning their use. 
As a matter of fact, the performance of the locomotive boiler 
compares favorably with the average results obtained in sta- 
tionary practice, and the performance of the complete locomo- 
tive, of modern construction, is sufficiently efficient to permit of 
obtaining a coal rate of 2.1 lbs. per indicator horsepower hour, 
or 2.5 lbs. of coal per horsepower hour delivered at the drawbar 
of the tender. Surely such results do not warrant the almost 
general belief that the locomotive is an inefficient machine for 
the purpose for which it is intended—D. F. Crawford before the 
International Soctety for the Prevention of Smoke. 


MACHINE SHOP KINKS 


BY H. T. NOWELL, 


General Foreman, Boston & Maine, Concord, N. H. 


EXPANSION ARBOR. 

An inexpensive expansion arbor or mandrel that may be used 
to good advantage on work requiring bushings is shown in 
Fig. 1. This device eliminates the necessity of having numerous 
It is necessary to have 


straight mandrels of varying diameters. 


Spring. 
Fig. 1—Expansion Arbor for Light Lathe Work. 
e» 


only two sizes of the taper pins 4 and about three sets of the 
split shells B, for any size of hole from % in. to 2 in., as one of 
these arbors will expand about 344 in. When the outside shells 
are made they are turned up like a bushing, then sawed into 
six pieces and marked in sets; when finished the sets are held 
together by the spring C. These arbors hold exceptionally well 
when the tool is taking the cut, and are easily driven off on ac- 
count of the sharp taper of the- pin. 


HEAVY EXPANSION ARBOR. 


A heavy expansion arbor made for turning the outside and 
ends of side rod bushings for locomotives, in a lathe at one 
setting, is shown in Fig. 2. The main feature of this arbor is 
that it is not necessary to remove it from the machine when a 
bushing has been completed or when a new bushing is put on. 
This saves the workman considerable trouble as well as time 
for both the arbor and the bushing together would be quite 
heavy. The arbor screws on the lathe spindle and the left hand 
cone is fastened to the arbor collar by a dowel pin. The right 
hand cone A is held in position against the work by the nut B 
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Fitted to Lathe Spirrdle 
Fig. 2—Expansion Arbor for Turning Side Rod Bushings. 


and the collar C. The nut B is of such size that when the collar 
C is removed the cone A may be slipped over it and off the 
mandrel. This makes an easy and quick method of removing 
or applying the work. With two sets of cone centers and a long 
arbor, any size of rod bushing may be turned to advantage 
in the lathe and time saved on account of the easy manner in 
which the bushings are put on and taken off. It is also possible 
with this device to square both ends and turn the bushing at 
the same setting. 


CHUCK FOR THREADING STUDS. 


Fig. 3 shows a head for holding studs while the thread is 
being cut on the end for the final operation. In making the studs 
they are turned, threaded on one end and then cut off at the 
correct length in a hollow spindle machine in one operation. 
When the required number has been made, the head shown in the 
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SHOP PRACTICE 


illustration is placed in the machine. The jaws 4 are held open 
by a spring and are closed by the plunger B, which has a conical 
head and extends through the head of the machine. The jaws 
are removable and are made in sets to accommodate the differ- 
ent sizes of studs. This arrangement will save considerable 
time over the old method of screwing the stud into a stud set, 
where it has to be screwed in and out each time a new one is 
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Fig. 3—Lathe Head for Threading Stay Bolts. 


put in. 
cost and is applicable to nearly all hollow spindle machines. 


This device can be easily made in any shop at a small 


EXPANSION REAMER. 
An expansion reamer which was built in this shop to ream a 
hole in a certain class of crossheads that have a shoulder at the 
bottom of the hole, is shown in Fig. 4. A reamer of this design 
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Fig. 4—Adjustable Reamer for Crosshead Work. 


can be so adjusted as to enlarge the hole Y in. and saves carry- 
ing a large number of reamers in stock for this particular kind 
of work. It is easily adjusted by moving the nuts at either end, 
and is also inexpensive as regards repairs. If one of the blades 
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should break a new blade is made to pattern and inserted and 
the reamer is then reground on a grinding machine. 


STOCK FEEDERS FOR TURRET LATHE. 


A device made to pull heavy bar stock through a hollow 
spindle turret lathe that has no roller feed attachment is shown 
in Fig. 5. This can be made to take any size stock up to 6 in., 
the size of the machine, by the two sliding heads B. The shaft 
D fits in one of the holes in the turret head and is carried in 
Where a piece of work has been cut 


the head all of the time. 


at al 
Na) ] 
he i 


Fig. 5—Adjustable Jaws for Pulling Work Through the Head of a 
Turret Lathe. 


off and it is desired to pull the bar through to start a new cut, 
the turret is brought forward so that the jaws C slip over the 
stock. When the carriage is started back the jaws grip the 
stock, due to their eccentric motion, and the work is drawn out 
the desired distance. When not in use the head of this device 
tips up at pin E, thereby giving more clearance for the turret on 
the carriage when turning around. 


FILING VISE FOR CROSSHEADS. 


A device for holding a four-bar crosshead while dressing up 
the wrist pin, is shown in Fig. 6. The crosshead is firmly gripped 
at the side by set-screws operating in the two dogs B as shown 
in the illustration. This was made from a scrap link hanger and 


Fig. 6—Standard for Holding Four-Bar Crossheads. 


saddle. The hanger was cut and spread as shown so that it 
could be firmly fastened to the bench. The advantage of this 
device is that it enables the man who is fling to adjust the cross- 
head to any position which he may desire by simply slacking the 
nut 4. 
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JIG FOR DRILLING CROSSHEAD SHOES. 

The Jig shown in Fig. 7 is used for drilling holes in the shoes 
of an alligator crosshead. The shoe is placed in the frame B 
and clamped in position by the bar D, extending across the top 
of the shoe, and the cams E. The jig is fastened to the angle bar 


Fig. 7—Jig for Drilling Crosshead Shoes. 


A by the bolt F, the angle bar being clamped to the table of the 
drill. The drill is guided by the bushed holes C and after one 
side has been drilled the bolt F is slackened, the jig turned 
around and the other side drilled. The arrangement is simple in 
design, does the work nicely and helps toward insuring accurate 
drilling. 


PACKING SPOOL RACK FOR INJECTOR 
BENCHES 


BY F. W. BENTLEY, JR., 
Machinist, Butler Shops, Chicago & North Western, Milwaukee, Wis. 


Packing spools, in connection with work on the injector bench- 
es, are often the source of no little trouble and aggravation to 
the repairman. They are of such a size that comparatively few 
of them take up much valuable drawer room, and if they are 
kept in the store room repeated trips are. necessary to obtain 
small quantities of packing, causing a waste of the workman's 
time. 

The accompanying illustration shows a packing spool rack 
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Rack and Spools for Packing Used on Injectors, etc. 


which eliminates all annoyance and delay in the procuring and 
using of small stem packing. The various sized spools are held 
by wooden pins, turning upon them as small pieces of the pack- 
ing are pulled out and cut off. At the bottom of the box a 
piece of sheet steel, ground on the inner side to a knife edge, 
affords a ready means of cutting off the packing. 


ENGINE HOUSE ORGANIZATION AND OPERATION 


Individual Paper Presented at the Convention 
of the Railway General Formen's Association. 


BY W. SMITH 


The subject of engine house efficiency can only be treated in a 
general way due to the many and varied conditions that are met 
with, such as the number of locomotives to be handled, and the 
class of service they are engaged in; also the class of traffic on the 
road, and the number of grades and curves encountered. Again 
if engines are pooled, the tonnage ratings excessive, and bad 
water conditions are met with, the problem is still further com- 
plicated. In fact, there are an infinite number of conditions that 
have their bearing on the subject. 

Locomotive Design.—The design of locomotives, as far as the 
engine house is concerned, is almost uncontrollable, except that 
recommendations can be made to re-locate inaccessible parts and 
to re-design parts that are unreliable. Then there are certain 
desirable features that can be recommended for promoting effi- 
ciency in the engine house, such as boiler checks with shut off 
valves attached, which make it possible to grind in the checks 
with the engines steamed up; also syphon cocks located on the 
dome for conveniently blowing off steam. Pistons with long 
rods that can be pushed far enough ahead to renew cylinder pack- 
ing, without cutting the rod loose from the crosshead are also 
to be commended. As a move in the right direction, locomotives 
are being turned out of the locomotive works at the present 
time with an auxiliary dome or manhole cover, which makes 
interior inspection of the boiler possible without removing the 
throttle standpipe. 

Cost of Repairs and Handling.—That local conditions largely 
determine the cost of repairs is shown by the fact that the cost 
of repairs per mile in this country varies from 4 to 16 cents. 
Reduction in cost per mile can be brought about, however, by 
making the best possible use of the men and facilities available, 
together with good judgment, and economy in the use of 
material. 

The scrap value of some of the material removed from loco- 
motives amounts to considerable. Hence workmen should be re- 
quired to bring the scrap material to the storehouse in exchange 
for the new. What material to require an exchange on will 
readily suggest itself. Metallic piston rod and valve stem packing 
should be included, as most kinds have a scrap value of about 
20 cents per pound. Parts that can be reclaimed, such as engine 
truck, tank, and trailer brasses should be exchanged in the same 
manner. This method will tend to keep the house in a tidy ap- 
pearance, and less time will be consumed in sorting scrap. 

Nothing about the roundhouse should be allowed to go to 
waste—even dirty waste can be reclaimed, and condemned air 
hose can be made into throttle gland packing. 

The importance of a well stocked storeroom cannot be over- 
estimated. When repair parts are not in stock, the broken parts 
have to be expensively patched, or new ones have to be made at 
great expense, or else the engine is held out of service while the 
repair part is sent for. The stealing of parts from one engine 
for another, which is a fruitful source of trouble and expense, 
is also an outcome of lack of material. Of course when motive 
power is standardized it is easier to keep the necessary material 
on hand, due to the fewer variations in the size and design of 
the parts. This in turn reduces the costs. 

Enginemen should be educated to report work accurately. 
Shot gun reports, such as “Engine blows,” run up the cost of re- 
pairs. It costs money to pull valves and take off cylinder heads. 

Roundhouse kinks and handy devices when developed to meet 
the existing conditions of power are great time and money 


Savers. 
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Labor conditions in the vicinity affect the cost of handling 
somewhat, but much can be done in the way of reduction by a 
good organization. 

Causes of Failures—Engine failures will occur as long as 
there are locomotives in service, and it is only by eternal 
vigilance, on the part of everybody concerned, that they can be 
held to the minimum. There are innumerable causes for engine 
failures, some of which are uncontrollable as far as the engine 
house is concerned, such as defects in material and design, and 
poor workmanship during locomotive construction and general 
repairs. 

But, by far the greater number of failures are caused by the 
lack of skill, care, or judgment on the part of those in charge of 
inspection, repairs, or handling. Failures are sometimes caused 
by the neglect of the foreman to have the proper repairs made, 
either because of poor judgment in deciding that the work re- 
ported was unnecessary, or in the oversight in not having the 
proper repairs made. 

Over anxiety to get engines back on their regular runs, after 
they have received heavy repairs, is a common cause of failure. 
Good judgment would dictate to run such engines on unimportant 
runs a sufficient time to develop unexpected trouble. 

Prevention of Failures by Discipline—The problem of engine 
failure largely concerns the human element. Hence to keep down 
engine failures, the human element must be controlled, and that 
means good discipline. Discipline when properly administered 
will do much to eliminate failures. In some cases, friendly cen- 
sure or words of caution may have the desired effect; in other 
cases it may be necessary to resort to suspension. 

Each failure should be promptly investigated, and, if possible, 
traced to the individual or individuals responsible. As aids in 
this direction complete reports should be required. The chief 
train despatcher should notify the master mechanic, by wire or 
telephone, immediately after the occurrence of a failure, and in 
addition he should send in a daily report showing all engine 
failures. 

In every case of failure, engineers should be required to make 
out a complete failure report—preferably on a special form pro- 
vided for that purpose. Some roads furnish a printed form, 
which when properly filled out by the engineer, gives all the 
information in detail. Of course these forms are the dread of 
every engineer, and they will do everything possible to prevent a 
failure, if it is for no other reason than to save themselves from 
making out one of these forms. 

Another report should be made out by the roundhouse foreman, 
in which he should give such information as the cause of failure 
in his estimation, the work that was previously reported, and by 
whom it was done. 

When enginemen, inspectors, foremen, and workmen know that 
each failure will be traced to the individual responsible, and the 
blame placed accordingly, they will take every precaution to keep 
the blame from their shoulders. 

In order to have the desired effect on the men, a daily report 
of failures on the division should be posted in a place accessible 
to all. Most roads compile a record by divisions; it is a summary 
of engine failures from each cause on each division, and for the 
whole road. In order that comparisons may be made, the total 
number of failures, and miles run per engine failure is shown for 
the previous month, and the corresponding month of the previous 
year. This report should also be posted, as it has a tendency to 
create a feeling of rivalry between the men of the different divi- 
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sions, and it gives the men to understand that they are in a 
measure responsible for results. 

The scheme of giving roundhouse men a bonus for discovering 
defects that would cause an engine failure has considerable merit. 
This bonus is given in so many hours off with pay, depending 
on the importance of the discovery. 

Periodical Examinations and Tests.—As a means of preventing 
engine failures, and of improving locomotive performance gen- 
erally, periodical examinations and tests have not been given the 
attention that they warrant. Of course the Federal boiler law 
defines how often boilers, staybolts, steam gages, and pops must 
be tested so that is not a matter of choice. Aside from these 
required tests, there is no general practice—in fact, only at the 
most efficient engine houses has the matter been taken up. 

Just what work should be performed periodically, and what 
the intervals should be, is largely a matter of conditions and ap- 
pliances used. 
gaged each trip, and if compound locomotives with intercepting 
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If tank water scoops are used, they should be 
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In order to prevent failures from air pumps not working, air 
pumps should be changed every six months. 

High Mileage Between Shoppings.—In order to get maximum 
mileage from engines between shoppings, all inspections should 
be made in a thorough manner, and all adjustments and repairs 
should be given immediate attention. Aside from this, there 
are certain features with regard to locomotive maintenance, 
which if controlled will greatly prolong the life of an engine 
between shoppings. The first is unnecessary or excessive flange 
wear of driving tires; in some cases this may be overcome by 
re-spacing tires or putting engine in tram. The second is ex- 
cessive lateral motion in drivers; this may be prevented to some 
extent by keeping lateral well taken up in engine trucks and 
trailers. The third is improper condition of driving boxes; this 
may be prevented to a large extent by maintaining shoes and 
wedges in good condition. The fourth is lost motion in rods and 
connections; this is controlled to some extent by keeping the driv- 
ing boxes in proper condition. It is also necessary to renew a 
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valves are in service, the intercepting valve should be examined 
at least every three months. Superheater locomotives have pre- 
sented new problems of maintenance, and where the best results 
are obtained the superheater tubes are tested with water pressure 
at three months intervals, and the cylinder packing and valves 
are examined monthly. 

To prevent trouble from hot driving boxes, the perforated 
plates in grease cellars should be examined monthly, and cleaned 
off if necessary—this to insure a good feed of grease to the 
journal. All hard grease should be removed from the cellar at 
this time, and the box re-packed. 

Other work that is performed periodically at different engine 
houses consists of removing drawbar pins each month for in- 
spection; cleaning out tanks each month; draining main air 
reservoirs each week; gaging height of drawbars and pilots each 
week; examining piston nuts and follower bolts of built-up pis- 
tons each month; testing air brakes each week; examining smoke- 
box draft arrangements and ash pans each week, etc. When 
periodical examinations and tests are made, it is very important 
that a suitable record should be kept of each. 


rod or knuckle bushing occasionally, and to keep the main rod 
brasses reduced. 

As an aid to making high mileage between shoppings, square 
valves should be mentioned. When the valves are properly ad- 
justed the engine can be worked lighter to do the same work, 
thus saving wear and tear on the machinery. 

An engine can be kept in service for so long a time that while 
the cost per mile run will be apparently low, and while getting 
over the road without failures, the cost per ton mile may be 
very high. This should not be mistaken for efficiency. 


ORGANIZATION. 


The importance of a good organization in the engine house 
cannot be overestimated. In fact, it is the keynote of the whole 
situation. Even when the conditions are favorable, and modern 
facilities are provided, if the organization is not on a sound 
basis, the results obtained will be inefficient. 

By organization is meant, “the selection and assignment of 
men, and the distribution of responsibility for results.” Hence, 
in an efficient roundhouse organization, each foreman and each 
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workman should have his duties clearly defined, and should be 
given to understand that he is responsible for the work he 
performs. 

An organization to be effective must also provide for the 
loss or transfer of workmen or foremen—that is, there must be 
men trained for every job so that when absences or vacancies 
occur, the operation of the engine house will not be affected 
in the least. 

Then the selection of men should be given some attention, and 
not by the common method of “hiring and firing.” 

An organization to be effective must have enough supervision 
to relieve the foreman of too much detail work. There is no 
question but that the inefficiency of many engine houses is due 
to lack of supervision. 

The engine house foreman should be directly responsible to 
the master mechanic for results, but the latter should not inter- 
fere with the actual supervision of the engine house, as such a 
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handling both freight and passenger power. The second differs 
from the first in that separate foremen are provided for freight 
and passenger repairs. There is much to commend in this plan, 
but it has the disadvantage of bringing some of the workmen 
under the supervision of two foremen at the same time. . 

These organizations are intended for engine houses segregated 
from the back shop. In this case moderately heavy repairs are 
usually made, and hence, a heavy repair gang is provided. A 
heavy repair gang aids to the efficiency of an engine house, be- 
cause it offers a means of getting immediate action on a rush 
job, and it is valuable to the organization because it gives a place 
to draw men from, when there is a shortage in other gangs. 

In order to get highest efficiency, work should be specialized as 
far as consistent. Of course the size of the engine house will 
determine how far this system can be carried. When work is 
specialized, the special men generally have the special tools re- 
quired, and are thoroughly familiar with the work. In large 
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practice is sure to spoil the authority of the foreman with his 
men, and consequently the organization as a whole is weakened. 
The master mechanic should communicate all instructions, sug- 
gestions, and criticisms directly to the foreman, and not to in- 
dividual workmen or assistant foremen. 

After an efficient organization has been perfected, the problem 
that confronts the foreman is to maintain it. This is a question 
which largely concerns his personality. He should be a firm 
disciplinarian, and at the same time should have the good will 
of the men. He should be quick to think and act, and above all 
should be a keen observer. It is important also that he should 
be able to key up the organization when the power is badly 
needed. A spirit of loyalty among the men is one of the greatest 
aids to efficiency in the engine house, and that can sometimes 
be brought about by an occasional word of encouragement. 

Two methods of organization, which are shown in the ac- 
companying charts, are intended to meet average conditions. The 
first is for the average engine house which handles engines mostly 
of one class, either freight or passenger. The second shows an 
organization especially adapted for large main line engine houses, 


engine houses there should be special men assigned to such work 
as rods, valves, air work, cab work, and so forth. In choosing 
specialists some ‘attention should be paid to individual 
proficiencies. 

When this system is used, there should be several all around 
running repair men to take care of work that does not come under 
the specialists, and to help out on certain work that is behind. 

OPERATION. 

The aim should be to operate the engine house on the basis 
of a machine. All movements of the locomotive, from the time 
of its arrival on the engine house tracks until its departure, 
should be given the closest attention. The longest delay before 
an engine is run in the house ordinarily occurs at the clinker 
pit. Hence the need of especially close supervision at that point. 
If enginemen are educated to bring in engines, with plenty of 
steam, full of water, and not excessively heavy fires, an efficient 
gang of fire knockers can cut the delay down to a surprisingly 
low figure. 

Ordinarily, washing out is the longest operation performed 
in the house. By all means, there should be a hot washing and 
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filling system, together with a blowing down line, so that this 
work will be facilitated as much as possible. Then if every 
minute is taken advantage of, after the engine stops in the house, 
the delay from this source need not be more than two hours. In 
this connection, it shouid be mentioned that the time to bore out 
flues is when boilers are washed, and it should be the practice to 
bore out flues thoroughly every time a boiler is washed. 

After boilers are washed more or less time is consumed get- 
ting steam on the engines. Of course the skill of the fire-up man 
counts for something, but the method of firing up and the in- 
tensity of the house blower are equally as important. There are 
three methods commonly used for firing up, and each method 
has its advocates. The first makes use of the crude oil firing up 
machine, the second uses shavings and oil, and the third uses 
wood and oil. 

Work such as the filling of grease cups, cleaning and filling of 
headlight, etc., should be performed as the engines come in the 
house, and not after they are ordered as is sometimes the custom. 

In large and busy engine houses mechanics should work on 
eight-hour shifts. Thus the twenty-four hours in the night and 
day can be divided into three shifts and there will be men work- 
ing at all times. In this way running repairs can be taken care 
of promptly, and without the necessity for overtime. 

As a means of keeping tab on all engines in the house, as to 
how near they are ready, etc., the engine house should be pro- 
vided with an operating board. On this board all operations that 


OPERATING BOARD 


Operating Board for Engine House. 


may be performed are listed, and it is the duty of the workman 
who performs the operation to check or O. K. the board when 
the work is completed. A board intended to suit average con- 
dions is here shown. As soon as an engine arrives in the 
house, the hostler helper who came in with it, should mark down 
the engine number, together with the stall number. One of the 
foremen should afterwards insert the division name. If an en- 
gine is for the back shop, or it is to be held 24 hours or more 
for repairs, he should also insert:— “Held for Repairs,” or “Held 
for Work,” so that workmen can give other engines the prefer- 
ence. 

There should also be a washout board to show dient: engines 
were last washed out. For the sake of convenience, there should 
be a space on the board, to give numbers of engines due for 
washout. 

As a convenient means of communicating certain information 
to hostlers and others, there should be a suitable blackboard 
located in the hostlers’ quarters. This board should give such 
information as engines due for washouts, engines that are not to 
be coaled on arrival, etc. 

The turntable house should also be provided with the same 
sort of a board, to inform turntable men what engines are due 
for washout, or to call their attention to certain engines that are 
to be spotted on the drop pit to have wheels changed, or any- 
thing of that sort. Even if there are no especial stalls set aside 
for boiler washing, it should be the aim of turntable men to put 
engines in stalls that are not next to fire walls. If anything 
turns up after an engine is in the house, that makes it neces- 
sary to move the engine to the drop pit or to another stall, if an 
engine is dead, the boiler should be filled with air from the house 
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line, and moved by that means. This is a much quicker =: 
cheaper method than firing up the engine. 

For a matter of record it is necessary to know the time ci ez: 
engine in and out of the house. Turntable men should be a 
vided with a suitable book, or form, in which to keep this rece: 

In order that the day and night foremen may iniorm ez.* 
other of any unusual occurrences, and that they may give excl 
other the necessary information concerning the condition ani 
disposition of power, a running log should be maintained. Tte 
method of keeping this log is shown below. It represents the 
turn over from the day foreman to the night foreman. 

Thursday, April 15, 1913. 
3009—This engine held to have superheater pipes ground in. 

3015—Extra engine to be used in place of the 3009. 

3828—Hold this engine and crew for a special that will be ordered 

around midnight. 

3888—Extra passenger engine. Fired to protect night trains. 

3810—Hold for the back shop on arrival. See that the tank is as 

coaled up. 

3660—Just in. Spotted on the drop pit to have No. 

changed, on account of cut journal. 

The day and night engine despatchers should maintain a sep2- 
rate book, giving the engine crew situation. A third book shoul? 
be kept by the boiler maker foreman to give a line-up of the 
boiler work. These information books, while not strictly official. 
should be filed for reference. 

It is very essential that some good method be employed to keep 
track of engine crews. In this case, the time-honored black- 
board should be replaced by a system of tags or blocks worked 
out to meet the special requirements. 


LOCOMOTIVE MAINTENANCE. 


In order that arrangements can be quickly made for doing 
some heavy work, or that an engine may be immediately ordered 
out again, locomotives should be inspected at the earliest pos- 
sible moment after they arrive. The question of a detailed in- 
spection is a very essential one, and to get the best results the 
work should be specialized as much as possible. In the ordinary 
engine house, handling both freight and passenger power, there 
should be an engine inspector for passenger engines, another for 
freight engines, a boiler appliance inspector, an air brake in- 
spector, a front end and ash pan inspector, and a boiler inspector. 
The duties of each inspector should be clearly defined, either by 
sheets of instructions or otherwise, and they should not be called 
upon to help out on work outside of their regular duties. One 
road has gone so far as to furnish inspectors with printed in- 
structions. 

Whether inspectors should be required to do any of the actual 
work of making minor repairs or adjustments, found necessary, 
depends on conditions. Ordinarily, engine inspectors can replace 
missing cotter keys in the time it would take them to make out a 
written report of it. Hence in most cases it is advisable to re- 
quire them to put in cotter keys. Some roundhouses provide 
the engine inspector with a helper whose duty is to follow along 
and tighten loose nuts, put in cotter keys, etc. 

In order to prevent engineers from becoming lax in their in- 
spections, it is the custom in some places to send them a mimeo- 
graphed form stating that they overlooked important defects 
that the engine house inspector had found. In each case a copy 
is sent to the master mechanic. 

Two methods of reporting work are in general use; the first 
makes use of a special form, and the second a work report book. 
Probably the most satisfactory method is to have a work report 
clerk to whom the engineer dictates a memorandum of any re- 
pairs or adjustments that he considers necessary. Each separate 
subject is given a special space. After the report is entered the 
engineer reads it, and if satisfactory to him he personally signs it. 
This method has the advantage of keeping the reports clean and 
legible, and of giving the toremen a better idea of what is re- 


quired. 
Work slips should be ae out from the work report book or 
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form with a special slip for each job. Preferably the slip should 
be a special form about 3 in. x 5 in., with blank spaces for the 
job to be done, the engine number, date, and signature of the 
workman. When blank paper has to be used it should be in the 
pad form and about 5 in. wide. Each job should be listed sepa- 
rately on the sheet, and then torn off with a paper cutter. A 
work report, slipped out in this way, is shown below. 


3967—Left main driving box runs hot. 
3967—Examine right valve for blow. 
3967—Adjust bell ringer. 

3967—Open sanders. 


Each slip when torn from the sheet should be at least an inch 
and a half wide. The back of the slip should be left blank for 
the signature of the workman. Work reports should be marked 
with a check, when they have been slipped by the clerk—this is 
to indicate that items have been made out on slips. 

When a special form or card is provided for work slips they 
should be filed away for reference when the work is completed, 
and they have been properly signed and dated. If the work is 
designated on ordinary pad paper, it is necessary to have a 
special reference book with the work reported on the left-hand 
side of the page, and the workman’s name opposite the job on the 
right-hand side. Of course in this case the clerk will have to 
check over all work slips turned in and sign the workman’s name 
in the book opposite the job he performed. When this is done 
the work slip is of no further use and can be destroyed. 

It is essential that some system be employed to take care of 
incomplete work reports—that is, work reported but not done 
when engine was last in the house. It often happens that it is 
impossible to do all work reported before the engine leaves the 
house, but if the incomplete work slips are properly filed away 
the work can be attended to on the return of the engine, pro- 
vided it has not been done at the other end of the road. Such 
slips should be signed and dated on the back by the foreman, to- 
gether with a brief explanation why the work could not be done, 
such as “Too short time,” “No material in the store room.” 

In all cases the work report books should be at the disposal of 
the enginemen, so that they may know what work has been re- 
ported by the inspectors, and by the man who came in on the 
engine; also that he may know what work has been done and by 
whom it was done. With this information at hand the engineer 
can inspect the work that has been done, and can make sure that 
the mechanic has not left any nuts loose or cotter keys out. It 
also gives him a chance to look after any brasses that have been 
reduced, or anything of that sort. 

In order that the engine house foremen may have an exact 
knowledge of all work that has been reported, and that they may 
pass judgment as to how thoroughly the work is to be done, and 
also that the engines may be promptly reported for service when 
the work is completed, the work foreman should distribute the 
work slips personally. As far as possible, he should examine the 
work reported before the slips are distributed, so that mechanics 
will not waste time doing unnecessary work. He should also 
make sure that engines are blown off before he gives out such 
work as to grind in gage cocks. 

In this connection it should be said that the work foreman can 
do much to promote efficiency by properly analyzing the work 
slips. If the same work is reported on the same engine a num- 
ber of times, it is evident that there is some disturbing influence; 
it should be his duty to find out just where the trouble lies. It 
may be that a rod pin runs hot; instead of doctoring the pin each 
time it is reported, the engine should be trammed up, or other- 
wise examined to determine the source of trouble. 

Work slips can be very efficiently distributed and collected by 
means of the work distribution board. This board consists of 
a number of tin boxes, which are each divided into two parts— 
one for slips of work to be done and the other for finished work 
slips. Each workman is assigned to a box and his name is 
stenciled below it. The boxes are each about 3 in. x 4% in., and 
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each compartment 1% in., which is the usual width of a work 
slip. When a workman finishes the slips he has, he goes to the 
board, deposits the finished slips, and then takes the new con- 
signment. | . 

The system of standard practices, that has been introduced on 
some roads, is without doubt a great aid in the maintenance of 
locomotives. There is no question but that considerable waste 
and inefficiency result when work is done according to varying 
individual judgment and opinion. When standard practices are 
used, the allowable limits of wear, the conditions under which 
to renew worn parts, the lateral to be allowed truck boxes, etc., 
are definitely determined. 

In some cases where standard practices are not used on the 
entire system, individual master mechanics have framed up a 
number of rules, with regard to the allowable limits of wear, the 
application of piston valve rings, etc. These are for the guidance 
of foremen and mechanics, and when closely followed out are an 
aid to efficiency. 


ENGINE HOUSE EQUIPMENT AND FACILITIES, 


There is no question but that modern equipment and facilities 
will do much to increase the efficiency of an engine house, but 
it is usually conceded that they are of secondary importance to 
methods and organization. Unless very heavy repairs are to be 
made, expensive equipment such as traveling cranes will not, as 
a rule, give a fair return on the money invested. 

The value of a good turntable and tractor cannot be over- 
estimated. The cost of delays that result from a poorly operat- 
ing table would sometimes pay for a new installation. The turn- 
table should be power driven by sufficient power so that unneces- 
sary time is not spent spotting engines, and that there may be 
some margin of power for very bad weather. There should also 
be a positive lock to prevent derailments due to improperly lined 
tracks. The tracks should line up with the table at both ends, 
or the turntable motor should be provided with a drum and 
clutch attachment, so that dead engines may be easily pulled in or 
out of the house. 

Drop pits are a very essential part of the roundhouse equip- 
ment, even when heavy repairs are not the rule. The rapid 
wear of truck wheels under large capacity tanks, and the fre- 
quent mishaps to trailer wheels makes it necessary to drop 
wheels at frequent intervals. 

The tool room should be run on the check system, and not only 
should the man in charge see that tools are returned and kept in 
order, but he should make necessary repairs as well, and other- 
wise see that tools are ready for immediate use. The room 
should be large enough so that the entire tool equipment can 
be kept there, including jacks, pinch bars, etc. 

There should be combined with the tool room a sub-store 
room, which should carry a certain stock of bolts, nuts, washers, 
cotter keys, small pipe fittings, etc. This will avoid unnecessary 
trips to the store room. 

Ordinarily, a considerable part of the time of mechanics is con- 
sumed getting together necessary tools for the work. In order 
to facilitate matters, some of the mechanics should be provided 
with portable tool boxes, which should contain all the tools for 
the special work they are assigned to. This tool box can easily 
be wheeled to the place where the work is to be done, and ob- 
viates the need of workmen running back and forth to their 
tool drawers or to the tool room for necessary tools. These 
boxes are also convenient to stand on for some kinds of over- 
head work. A portable tool box and work bench combined is 
still more valuable for certain special workers. Of course a 
good vise must be attached to the bench. 

To facilitate moving from one engine to another, all special 
tools such as boring bars, valve setting rollers, tire setting out- 
fits, etc., should be mounted on suitable wagons. When not in 
use these should be wheeled to a special place provided for them. 

A portable floor crane for handling cylinder heads, pistons, 
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main rod ends, and other heavy parts below the running board 
is a very valuable addition to the tool equipment of any round- 
house. 

Some means should be provided for moving heavy parts such 
as pistons and side rods to and from the machine shop. A spe- 
cial two-wheeled wagon, with a long tongue will answer the pur- 
pose very well. Some engine houses are provided with a narrow 
gage industrial track, which extends around the outer wall of the 
inside of roundhouse, and to the machine shop, store house, etc. 
Small push cars are operated on this track for transporting heavy 
parts and material. 

To prevent boiler washers from dragging the washout hose 
from one engine to another, they should be provided with a cart 
on which is a reel for rolling the hose. A place should be pro- 
vided in the body of the cart for carrying wrenches, nozzles, etc. 
This scheme also has the advantage of keeping the hose off the 
floor when it is not in use. 


MACHINE SHOP AND AIR BRAKE ROOM. 


When the engine house is segregated from the back shop, and 
fairly heavy repairs are to be made, a complete machine shop 
should be provided. The following machine tools are recom- 
mended to meet average conditions: 


1 16 in. Bolt lathe. 1 Bolt cutter to take up to 2 in. 

1 18 in. Lathe. 1 Turret head bolt cutter 

1 24 in. Lathe. Y in. — 1% in. 

1 20 in. Drill press. 1 Pipe threading machine. 

1 40 in. Heavy drill press. 1 Cut-off saw. 

1 22 in. Shaper. 1 Emery wheel. 

1 48 in. x 48 in. x 8 ft. Planer. 1 Hydraulic or screw press for driving 
1 36 in. Boring mill. box brasses, rod bushings, etc. 


A boring mill is a rather expensive machine, and if conditions 
do not warrant the added expense, an attachment for holding 
rocker boxes, driving boxes, etc., to the carriage of a lathe can be 
obtained. This can be adjusted to any height. The boring bar 
is carried on the centers of the lathe, and as heavy a bar as is 
possible on a horizontal mill, can be used. 

The air brake room should be located in the machine shop and 
it should contain all the special tools for maintaining air brake 
apparatus. Suitable testing racks should be provided, so that 
feed valves, etc., can be tested before they are applied. Here, 
also, repairs should be made to special appliances such as super- 
heater dampers, lubricators, injectors, etc. 

A blacksmith shop equipped with at least one power hammer, 
and one or two open forges should be operated in connection 
with the machine shop. 

In order that the engine house foreman may get in rapid com- 
munication with various under-foremen and others, at large ter- 
minals, there should be a telephone system between master 
mechanic’s office, roundhouse office, clinker pit, coal chute, and 
other points that local conditions will determine. 

In every large engine house more or less time is spent by the 
different foremen looking for each other when something im- 
portant turns up. As an aid in this direction, an air whistle can 
be located in some convenient place in the roundhouse, and a 
suitable code of signals can be arranged. This system of signal- 
ing has been installed in Los Angeles engine house of the South- 
ern Pacific, and with splendid results. 


Sarery First.—Everything possible should be done by an 
establishment to hold its supervisors alive to the importance 
of preyenting chances for accident, to adopt accident preven- 
tion and safety devices wherever possible, but not to depend 
upon these devices to the exclusion of the eternal vigilance 
required from every individual connected with the place to 
consider safety first. lt is admitted that all this makes an 
extra load to carry, but humanity alone would require it, if 
indeed the selfish side of it did not make it obligatory at the 
present time.—Thomas D. West before the American Foundry- 


men’s Association. 
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SCRAPPING LOCOMOTIVE BOILERS WITH 
THE OXY-ACETYLENE TORCH 


BY PAUL PLEISS 


While the oxy-acetylene welding torch has come into prom- 
inence in connection with the repairing of locomotive fireboxes, 
in general railroads have been backward in adopting it as part 
of their shop equipment, the reason given being that the cost 
of operation of the cutting torch renders its general use pro- 
hibitive. Lack of knowledge on the part of the operator may 
be blamed for this mistaken idea in the majority of cases. The 
work of cutting steel with the torch is cheaper by far than the 
cutting by any other method. This is particularly the case when 
the material to be cut is of such shape that its transportation 
to the shears is a difficult matter. 

In order to effect the cut as quickly as possible, with a pro- 
portionate saving in the oxygen consumed, it is necessary that 
the metal present as clean a surface as possible, and it is recom- 
mended that the parts to be cut be cleaned with a stiff wire brush. 
This will remove the major portion of the rust and scale which 
accumulates on boilers. 

On account of the varying conditions of steel it is almost im- 
possible to give one figure for the cutting, as conditions play 
such an important part, but the figures following will give an 
idea of the saving which may be made with the oxy-acetylene 
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Boiler Being Cut with the Oxy-Acetylene Torch for Scrapping. 


cutting torch. The figures are actual, having been compiled by 
the owner of the equipment who was anxious to learn its actual 
costs for cutting. The material in all cases consisted of loco- 
motive boilers, to be scrapped in such a size as to allow them to 
be taken to the shears and cut. The sizes averaged 3 ft. wide 
and 6 or 7 ft. long. 


Boiler No. 1.—Weight, 21 tons, 6 tons of which were cut; 5% in. metal; 
115 lineal ft. of cutting. 


Costs) 350 eu LL af Oxy gent: ¿rio $7.90 
Ec. TE. OF acetylene At (26, isc sae a .90 

A bours labor RUS 2566s ar es 2 cae Fe ON ee 1.70 

Total cost for 115. lineal Mt... ici ria Red naa ee $9.60 
Cost per - neal- asista rra ARA A .083 
Cost per tant (6) TON CD. cin ir a di 1.60 


Boiler No. 2.—Weight of boiler, 2 tons; 5¢ in. metal; 95 lineal ft. uf 
cutting. 


Cast? 250 a. EE. OL-OXEIRER BE Zaira aran Hada $5.00 

30 cu; ft. of acetylene: at Zlosisios ss o .60 

& hours: labor at AZ s arar Seale A a e 1.70 

Total cost: Tor"95, lineal: Ft achiiides's 54000005 65594 a $7.30 
Cost PAE rra na sane ev wemese naa .0769 

CSE DEF LOR Girar AUNAR ARIAS 3.65 


Boiler No. 3.—Weight of boiler, 4 tons; 7/16 in. metal; 87 lineal ft. of 
cutting. 


Cost? TSG 00, TE DL Gxvwet Bi ei is ive<cccenee $3.00 
20:01, 6 -0L BCORYIONE atr ZO ii ria aa .40 

BYE hours labor at FEA ir aaa ves AA 1.07 

Total cost ‘for B7 Eneal siria 6040 rd Ae $4.47 
Cost per birria ¿ad ae .0S1 
Cast Der tOn a AA ASA e 1.12 
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Boiler No. 4.—Weight of boiler, 8 tons; 9/16 in. metal; 19.5 ft. of 
cutting. 


Cost: 50 cu. ft. of oxygen at 2C.......oooooooooomormo oo». $1.00 
cu. ft. of acetylene at 20........oooooooommoomo... .12 

1 hour laber at 421402 a ae -425 

Total cost for 19.5 lineal Ít............oo.ooooommo romero». $1.545 
Cost Per Aid dd aia .079 


Boilers Nos. 5, 6 and 7.—Weight of boilers, 15 tons; 7/16 in. metal; 
675 lineal ft. of cutting; cuts 20 in. x 6 ft. 


Cost: 1,350 cu. ft. of oxygen at 2C......oooooocoomomom»o».». $27.00 
450 cu. ft. of acetylene at 2C.........o.oo........ 9.00 

24 hours labor at 42144C........ooooooonoooommm... 10.20 

Total cost for 675 lineal ft.........oooooooooooooooomoscsos $46.20 
Cost per fai Gece ane Gd wee ele dont a eae Pew yee .068 
Cost- pér toscas is ae be ote ds as 3.08 


Boiler in Place on a Locomotive.—This included the cutting of the 
frames, smokestack, guide yokes, connecting rods, guides and other parts. 
The cutting was done in such a way as to allow the operator access to the 
boiler in order to cut it in position. The total length of the cut was not 
taken nor was the thickness of the material taken into consideration. 


Cost: 350 cu. ft. of oxygen at 2l....oooooooommoomo .9r9m<9>2 coo $7.00 
50 cu. ft. of acetylene at 2C.......oo.ooooooomo.»..o. 1.00 

414, hours labor at 42)%C....oooooomoco omo mom. 2»... 1.92 

$9.92 


MACHINE FOR TURNING BALL JOINTS 


This machine, which was designed for turning the ball joints 
of steam pipes, is secured to the work by means of a chuck 
A, and is centered by the set screw B. The correct radius of 
the joint is obtained by adjusting the tool C, while the depth of 
the cut is regulated by screwing the bushing D in or out. This 
bushing is held in place by a set screw which is not shown in the 
illustration. 

In operating the machine, the transmission housing is held sta- 
tionary by the operator grasping the pipe E with one hand, while 
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Machine for Turning Ball Joints of Any Radius. 


with the other he turns the crank F. As the machine can feed 
but one way, a ratchet is provided on this crank to prevent its 
turning the gears backward. The entire body of the machine, in- 
cluding the tool C, is turned by the crank through the gears G, 
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while the ratchet H feeds the tool one notch each revolution 
through the worm. A crank K is provided to move the feed 
mechanism independently when necessary. The device is the in- 
vention of W. C. Deibert, tool foreman of the Chesapeake & Ohio 
at Clifton Forge, Va., and is in successful use at that point. 


INSTALLATION AND MAINTENANCE 
OF ELECTRIC HEADLIGHT 


EQUIPMENT 
BY V. T. KROPIDLOWSKI 
IV 


` This article is intended to help the reader in familiarizing 
himself with the various parts of the dynamo for electric 
headlights. It will not be necessary to go over the last 
article (Railway Age Gazette, Mechanical Edition, October, 
1913, page 546), but the reader should keep it before him. The 
figures used in the last article are made use of here to represent 
the same details. For example, Fig. 11 represents the Schroeder 
generator as in the preceding article, but here it is shown more 
nearly as it actually appears. It will therefore be necessary to 
explain the newly introduced details relating to the construction, 
which are considered most important, and it will be necessary 
for the reader to trace out the other numbered details in the 
article in the October number. 

It is most important to keep in mind the insulation of the 
different parts, as upon this the successful operation of any elec- 
tric apparatus depends and it is where most of the trouble arises, 
due largely to negligence and ignorance. It will be found, there- 
fore, in the drawings that the insulation washers, bushings, etc., 
are conspicuously shown. 

Fig. 11, as previously mentioned, is a front view of the 
Schroeder generator, with a section taken through the extension 
of the bearing housing to show the brush holders clearly. The 
bearing housing C is fastened to the field frame by tap bolts. 
The brush holders are secured to the bearing housing C with 
machine screws and carefully insulated from it as shown at B 
(this is shown plainer in Fig. 1) with fiber washers and a fiber 
bushing. The pressure with which the carbon brush should bear 
on the commutator is regulated by a coil spring, of which a top 
view is given in Fig. 1, and the tension of the spring is adjusted 
by the small lever a. The bolt No. 30 is passed through the 
base of the brush holder, which has a slot d in it, in which the 
inner end of the coil spring is securely fastened, the adjusting 
being done by lifting the lever a out of the notch it happens to 
be in and turning it to the right or left (depending on whether 
the tension should be increased or decreased) and again allow- 
ing the lever to snap into one of the notches. 

Fig. 2 shows how the field coils of the Schroeder machine are 
held in place. In order to remove the fields, take out the brushes 
before taking off the housing C, and also disconnect all the 
wiring; then loosen the set screw which is under the name plate 
on top of the field frame. This will loosen the hinge F, Fig. 2, 
when it and the fiber protector G can be taken out; do the same 
with the lower hinge by unscrewing the set screw under the 
field frame (this is not shown in the drawing) and the coils can 
then be slipped off the pole pieces. Fig. 3 shows the field coils 
removed. The machine is compound wound and therefore each 
of the two completed coils consists of two windings. The com- 
pound winding is in the inner circle of the coil and the shunt 
winding, of which there 1s much more and the wire of much 
smaller diameter, composes the outside circumference of the 
coil. The shunt winding commences at h and the compound 
coil at 1; a lead wire is soldered to each of the ends, the two 
ends soldered together at ¢ and a common lead brought out to 
connection No. 5 of the brush, shown in Figs. 1 and 11. To the 
end of the shunt and series windings of this first coil are again 
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soldered two leads at 7 and k, these being carried over to the 
next coil and again soldered to the starting ends of the shunt 
and compound windings respectively at / and m. To the ends 
of the windings of this second coil are again connected lead wires 
at m and o, n being the shunt, and o the compound ends. The 
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lead of the compound winding is brought out separately and con- 
nected to the brass tube in the fiber block which is fastened to 
the face of the field frame, as shown at No. 6, Fig. 11. The 
lead of the shunt winding is soldered to a heavier lead at E, 
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Arrangement of Parts and Connections on Electric Headlight Dynamos. 
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this having two connections, No. 7 and No. 8, which are con- 
nected respectively to No. 7 and No. 8 in Fig. 11. The shunt and 
compound windings are wound separately and taped, then the 
compound coil is inserted in the inner circle of the shunt coil 
and both are again taped to form a unit. 
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Fig. 12 shows the front view of the American generator with: 
part of the end bracket broken off to show a portion of the 
commutator; this gives a plainer view of the brushes and brush 
holders. The construction of the brush holders and their man-- 
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ner of application to the end bracket is shown more clearly in 
Figs. 4 and 5, which show respectively side and top views of the 
upper brush holder. The brush holders are insulated from the 
end bracket by fiber washers under the head of the cap bolt 
and under the entire brush holder, and the cap bolt is prevented 
from connecting the holder and the end bracket metallically by 
the fiber bushing t; the other cap bolt which belongs at v is not 
shown. The pressure of the brushes on the commutator is 
caused by the tension of a coil spring similar to that of the 
Schroeder machine, but the arrangement for regulating the ten- 
sion is somewhat different. The pin s is split for receiving the 
inner end of the coil spring, and by loosening the machine screw 
r the pin s may be turned with a screw driver to adjust the ten- 
sion. The letters 4* and B', Fig. 12, represent respectively the 
insulators of the binding post No. 9 and the brush holders. The 
flexible leads, D, connect the carbon brushes to the binding 
screws of the brush holders. The current from the positive 
brush goes through D, Fig. 12, to the screw No. 15, through the 
brush holder to binding post No. lo, to the outside circuit 
through the wire connected to No. 10, from the outside circuit 
to binding post No. 9, from there to the field winding by way of 
the wire connected to No. 9, out from the field to No. II, and 
through D to the negative brush. In case the field spools of this 
machine need to be removed, the end bracket is first removed 
by unscrewing the tap bolts No. 20, which secure it to the pole 
pieces, the field covers are then removed by unscrewing the 
small screws No. 21; the tap bolts No. 22 are unscrewed, when 
the field spool can be removed. Fig. 6 shows one of the field 
spools when the cover is removed, u being the bracket to which 
the field cover is screwed. 

In Fig. 10 is shown a front view of the Pyle generatom The 
construction of the brush holders, as well as the way they are 
applied to the front half of the field frame, is shown in Figs. 7 
and 8. The brush holders are insulated from the field frame at 
H, Figs. 7 and 10, by fiber washers and a bushing in the foot of 
the holder to prevent the screw from touching it; this is done 
at the foot of both holders, where they are secured to the frame. 
Binding post No. 4 is not insulated from the brush holder, as 
the negative side of the outside circuit is connected there, mak- 
ing direct contact with the negative brush. The binding post 
No. 1 is insulated from the holder, as shown in Fig. 7, as that 
is where the current from the compound field, which comes 
from the positive brush and-enters the field at No. 2, Fig. 10, 
enters the outside circuit; one of these parts must be insulated, 
as otherwise the minus and plus sides of the machine would be 
brought together and a short circuit would result. 

The method of adjusting the brush tension spring on this ma- 
chine is shown in Fig. 8. The boss of the holder has notches, 
or teeth, and a stem projects from the boss, which is turned to 
a smaller diameter; a sleeve, also having teeth, is made to slip 
over the stem. This sleeve L, is drilled through its head to al- 
low a small machine screw to pass, and the stem is threaded 
for this screw. A coil spring is used, the inner end engaging 
in a recess in the sleeve; to adjust the tension the small screw is 
loosened enough to disengage the teeth of the sleeve and boss, 
when the sleeve can be turned either way. 

The manner of winding and the construction of a ring wound 
armature are shown in Fig. 13. There are many other ways of 
constructing this style of armature, but the principle is the same 
in all, only the disposition of the wires being different. A brass 
sleeve No. 24 and ribs No. 25 constitute what is called a spider; 
this should be of brass so as to be non-magnetic. The armature 
core is built up on the ribs of the spider and consists of round 
slotted discs of very thin sheet steel, varnished on both sides 
so as to reduce what are termed eddy currents, which heat the 
core and cause waste of energy. In the construction of this 
armature the thin sheets are assembled, forced together under 
high pressure and held with clamps until the ribs No. 25, are 
slipped on from inside the laminated core and properly spaced; 
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the clamps are then removed and the core is held together by 
these ribs, which have lips projecting about half the thickness of 
the core. Fiber discs No. 26 prevent the wiring from coming in 
contact with the iron core in case any of the insulation should 
become damaged. In case any of the wires of the winding be- 
came damaged so as to short circuit part of the armature, the 
damaged coil must be removed and replaced by a good coil. If, 
for example, coil W needs to be removed, the two soldered ends 
should be removed from the commutator segments at Y and Z 
and the ends pulled out until the turns of the coil are unwound. 
For simplicity, only one wire per coil is shown, but actually 
there are about six wires or turns to a coil. A new coil can be 
similarly wound in the empty space. In this type of armature it 
is a simple matter to replace a coil, but it is still easier to re- 
move one from an armature having form wound coils; this type 
is extensively used, but not in any of the machines shown in this 
article. 

The removal of a coil from the type of armature shown in 
Fig. 14, which is an end view of a hand wound drum armature, 
is very difficult. The entire winding must be unwound in order 
to remove one coil. For instance, if it is desired to remove coil 
X, which is the first one wound on the core, the entire winding 
must be unwound, as all the winding is wound over it; this 
means, in this case, 48 coils, and if each coil has four turns (only 
one turn per coil is shown, for simplicity) it is easily seen what 
an extensive piece of work it is. Fortunately, it is seldom neces- 
sary to remove a coil under ordinary conditions, so there need 
be no hesitation in employing this style of armature. In the re- 
cent larger machines, form wound coils are used exclusively, but 
in these sizes hand winding is invariably resorted to. If but one 
coil is damaged, and it happens to be one of the top ones, an 
expert could possibly cut both ends of the coil, pull it out and 
insert a new winding, but this cannot be done in all cases. 


AIR PUMP STEAM HEAD REPAIRS 


BY J. A. JESSON, 
Air Brake Foreman, Louisville & Nashville, Corbin, Ky. 

The accompanying illustrations show successful methods used 
in repairing the steam head of a Westinghouse air pump. Fig. 
1 shows the method of reboring the large main valve cylinder. 
An adjustable blade shell reamer 4 operating on the arbor B is 
placed in the cylinder with the blades loose, the reamer being 


Reamers for Repairing the Malin Valve Cylinder of Air Pumps. 


attached to the arbor by a pin at the top. The arbor has a close 
fit in the guide C, and when it is drawn downward by the nut 
D the reamer blades are forced out. They are then locked by 
the nut E and the reamer is revolved, making the first cut. The 
nut E is then slackened, the blades are distended still further, 
and a second cut is taken, the nut Æ locking the blades in their 
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new position as before. This process is repeated until the cylin- 
der has been made true, and it is found that it will stand con- 
siderable enlargement before it is necessary to change from the 
standard size piston. Fig. 2 shows a handle that may be easily 
attached to the nut D to turn it. The blades of the reamer 
should be ground parallel for their full length and with about 
the same clearance as an end mill. 

The method of truing the small main valve cylinder is indi- 
cated in Fig. 3. A solid adjustable blade reamer is used in this 
case, the blades being distended by tapping the reamer body in- 
stead of pulling it down as in Fig. 1. This cylinder can usually 
be trued up once and still use the standard piston; after that 
it should be scrapped or used with a piston larger than the 
standard. The piston rings should be ground to fit the cylinder 
and should have a true face on the side toward the exhaust. The 
reamer blades should be ground the same as those in Fig. 1. 

The method of reboring the reversing valve bushing of a 9% 
in. pump is shown in Fig. 4. A shell reamer with a straight hole 
is used on a 34 in. arbor, which is held in the bushing as shown. 
With a suitable hollow wrench to fit over the pilot and in the 
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Fig. 4. 
Repalring Reversing Valve Bushings of Alr Pump Steam Head. 


keyways of the reamer the bushing can easily be reamed by 
hand. 

- An easy method of placing a dowel in the reversing valve 
bushing is shown in Fig. 5. A 3/16 in. hole is drilled in the 
dowel pin to about two-thirds its length and the end is tapered 
a little so that it may be easily started. A steel block 4, 1% 
in. in diameter and having a slot deep enough to clear the dowel 
and the point of the wedged driver B, is placed in the bushing. 
By driving the wedge B down, the dowel is forced. The taper 
pin C is then used to spread the hollow end of the dowel, mak- 
ing a tight fit in the bushing. 


THe MECHANICAL STOKER.—For the past nine years the Penn- 
sylvania Lines West of Pittsburgh have been working to de- 
velop a mechanical stoker for locomotive use, and the results so 
far have been sufficiently satisfactory to warrant its application to 
a total of 300 locomotives, of which 215 are at work—66 in 
passenger, 130 in freight, and 19 in switching service. 


SMOKE AND MECHANICAL STOKERS.—Repeated comparisons of 
the smoke produced by locomotives with and without the stoker 
show that those equipped with the stoker may be operated with 
from one-tenth to one-third of the smoke mads by similar loco- 
motives in the same service without the stoker, the amount of 
the reduction depending on the class of service and continuity of 
the run.—D. F. Crawford before the International Society for the 
Prevention of Smoke. 
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BOILER TUBE RACK 


BY C. M. NEWMAN, 
General Foreman, Atlantic Coast Line, South Rocky Mount. N. C. 


There are in use in the boiler shop of the Atlantic C- 
Line at South Rocky Mount, N. C., several very conve: --: 
racks for handling tubes. These are so constructed tha: :::: 
may be placed in front of a locomotive at a convenient h:..: 
to receive the tubes as they are being passed out of the t::: 
The legs are not attached to the rack, and it may be iiic] 2- 
tirely clear from them and placed on an ordinary push «:- 
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Rack For Hondling Tubes 
Rack Used for Boller Tubes. 


and a load of tubes delivered at any point desired. Only hai 
of the rack is shown in the illustration and a carrier or sling 
is also shown for handling the rack. The 34 in. holes between 
the uprights are for temporary uprights to separate the flue 
when they are cut to different lengths to suit the variations :0 
the sheets. For these temporary uprights, pieces of scrap tube 
or pipe, flattened at one end, are used; the flattened end is 
punched with a 34 in. hole and the upright is held in place ty 
a bolt. This type of rack is used at the Rocky Mount shops t? 


Device for Lifting Boiler Tube Rack. 


handle as many as 336 2-in. tubes, 14 ft. 6 in. long. When the 
racks are not in use they can be knocked down and occupy but 
very little space when piled in the shop. 


Stoppinc TRAINS BY WrreELEss.—A system of stopping moving 
trains by wireless has been invented by Professor C. Wirth, of 
Nuremberg, who was also the inventor of the wireless distance 
boat.—The Engineer. 


TESTS OF PASSENGER CAR LIGHTING 


Tests covering an investigation of the relative engineering 
merits of center deck and half deck system of location of light- 
ing units in passenger coaches, the proper spacing, efficiency, il- 
lumination intensity, and uniformity of all distinctive types of 
lighting units of both the gas and electric systems, were re- 
cently made by the committee on illumination of the Association 
of Railway Electrical Engineers. The results of the tests are 
given in the report of this committee presented at the conven- 
tion held in Chicago, October 20 to 24. 

The coach employed in the test was a standard Lake Shore & 
Michigan Southern, 70 ft. steel underframe car, finished in light 
mahogany with medium olive color head lining and a dark olive 
green seat covering. The upper deck construction is the Empire 
or standard New York Central design. The tests were made 
at the Collinwood shops of this road and lasted about eight 
weeks. 

It has been the generally accepted practice in comparing dif- 
ferent systems of lighting to measure the illumination on a 
horizontal plane at a height above the floor corresponding to 
that of a typical desk or table. In these tests, however, the 
committee felt that the investigation of the illumination pro- 
duced at the point where it would be used most frequently by 
the passengers was of greater importance than a comparison of 
the different lighting units as determined by measurement 
on a more or less arbitrary plane. The illumination was there- 
fore, measured on a 45 deg. plane, 33 in. above the floor and 
directly above the front edge of the seat cushion, as represent- 
ing more closely the average position in which reading matter 
is held by the passengers. Readings, however, were also taken 
in the usual horizontal reference plane, 33 in. above the floor 
to provide data for those who wish to compare the results of 
this investigation with other coach lighting tests, as well as to 
establish the ratio of illumination produced on the two separate 
planes with different types of units. The test stations in the 
latter case were 2'4 in. back from the front edge of the seat. 

In the report of these tests the words “candle power” are the 
term used to express the intensity, or pressure, of light eman- 
ating in any given direction from a light source. It corresponds, 
for instance, to steam pressure in steam engineering and voltage 
in electrical engineering. 

The word “lumen” is the term used to express the quantity 
of light emanated from a light source. It is analogous to the 
term horse power and watt as used in steam and electrical en- 
gineering. It is also defined as a quantity of light which is 
emitted in a unit solid angle per unit of time. The unit solid 
angle is that which intercepts a unit area on the surface of the 
sphere of unit radius. A uniform source of one candle unit 
emanates 47 lumens. Therefore the total lumens emitted by any 
lamp source can be obtained by multiplying its mean spherical 
candle power by 12.57. The rated lumens as given by the lamp 
manufacturers of the 15 watt G-18% train lighting bulb is 119 
and of the 50 watt G-30 bulb 397 lumens. To express the values 
in round numbers, 120 lumens for the 15 watt lamp and 400 
lumens for the 50 watt lamp has been used in the test data, and 
all results are reduced to this basis, being expressed usually as 
so many lumens per running foot of car. To ascertain the illu- 
mination obtained using other sizes of lamps with any given type 
and arrangement of units it is necessary only to obtain the gen- 
erated lumens per foot of car under the new conditions by di- 
viding the total lumens in the passenger compartment of the car 
by the length of that compartment. 
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Three different features were investigated by these tests. First, 
to determine the best location and spacing of light units in the 
car. Second, to determine illumination efficiency and uniformity 
of various types of lighting units. And third, tests to determine 
the effect of changing the color of the head lining. 

In regard to the first feature, the test showed that as far as ef- 
ficiency and uniformity of distribution of the illumination pro- 
duced was concerned, there was practically no difference be- 
tween the center deck and the half deck systems of locating 
the light units. The half deck system, however, involves the 
installation of at least twice as many units as the center deck 
system, thus materially increasing cleaning cost, reflector and 
lamp maintenance. In connection with the proper spacing of 
the lamps the conclusions of the committee are that the most 
satisfactory illumination results are obtained with a spacing 
of lighting units, for the direct system of lighting in coaches, 
of not more than two seats (6 ft.). With indirect lighting, 
however, the ceiling may be considered the light source as 
far as its effect on the illumination produced is concerned and 
on account of its greater height above the seat level, as well 
as the large area of illuminating surface compared with direct 
lighting, entirely satisfactory results can be obtained with the 
three seat (approximately 9 ft.) spacing with this type of light. 

The tests to determine the value of the various types of 
lighting units from the point of view of iHuminating efficiency 
show a wide range in the various units. The more efficient ones 
produced over twice the units of illumination compared on an 
equal wattage basis. Tests were made with both open mouth 
reflectors of various types, bare lamps, and enclosed units, with 
different types of globes and reflectors. In comparing the elec- 
tric lighting fixtures, all results were reduced to the same total 
wattage, representing 6624 generated lumens per running foot 
of car and, on the basis of illuminating efficiency or the per- 
centage effective lumens on 45 deg. angle plane, the bare lamp 
gives a result of 16.3, and an enclosed unit with a light density 
opal globe gives 14.6, which is the lowest value recorded. 
Totally indirect units give a value of 17.4 and semi-indirect of 
19.8. The highest efficiency, however, was given with open mouth 
mirrored glass reflectors which gave 39.5. On account, how- 
ever, of this type of reflector being opaque and throwing heavy 
shadows on the deck its use can hardly be considered for di- 
rect lighting units for coach service. The next best record 
was given by an open mouth prismatic clear reflector which 
gave 34.2, and the next highest efficiency was given by an open 
mouth heavy density opal reflector which gave an average of 
30.3. The latter, however, gave a value much lower on the 
window side of the seat, but in spite of this, the committee 
stated that its efficiency is so high that it should possess con- 
siderable attraction for those who object to the appearance 
and the cleaning question involved in the clear prismatic type 
but who do not wish to sacrifice lighting efficiency. Except in 
a few forms of passenger car construction, the efficiency of 
the indirect lighting system is rather low, and it cannot be 
recommended for general use until a decided advancement has 
been made in improving the efficiency of the tungsten lamp. 

The committee reports that the need of a train lighting lamp 
of higher lumens capacity is indicated by the tests, but that, 
at the present time, none is available except at an increase in 
wattage which, from an operating point of view, is highly un- 
desirable. With the present standard train lighting lamps, 
therefore, the use of only the most efficient types of lighting 
units is recommended for electric lighting where the best il- 
lumination results are to be obtained. 
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As might be expected the result of the test on the color of 
head lining showed that it had no appreciable effect on the 
useful illumination produced except where the lighting unit 
used gave a considerable portion of light by transmitting it to 
the ceiling. The use of a light colored head lining, however, 
is recommended by the committee as it produces a more cheer- 
ful effect in the car. 


REPAIRING BALLAST CARS 


BY KEYSER 


The conditions under which the ballasting of railways is done 
vary to a considerable extent, depending on whether the line 
is under construction or is being rebuilt or repaired, the density 
of traffic, etc., but in too many cases little or no serious at- 
tention is given to the matter of repairing the cars used for such 
work, Ballast cars are very commonly treated as of small im- 
portance, and repairs which are really necessary are often al- 
lowed to pass with little or no attention, the fact that a broken 
or burned off journal or a trailing brake beam on such cars 
can cause just as much delay to traffic as a similar condition 
on any other class of car seeming to be overlooked. 

When ballasting has to be done there seems to be, on the part 
of some railway officers, objection to putting on more than one 
or two extra car repairers to take care of the work of ballast 
car repairs. When a ballast pit is so located in relation to an 
established terminal that the repair work can be handled by 
the regular car repair staff, this policy, while it is to be de- 
plored, is not so serious as in an isolated district, as the work 
can generally be done by overtime if necessary. But when the 
point of ballast supply is on an isolated branch or so located 
on a division as to necessitate the repair work being handled 
at or near the pit, it often becomes very serious. It is impcs- 
sible for one or two car repairers to properly look after repairs 
to any great number of cars and the policy of letting bad order 
cars accumulate until there are enough to require a special 
train to move them to a terminal is a poor one, as is that of 
allowing the repairs to be entirely neglected. 

In a case which came under the writer’s notice, the work 
was handled with much satisfaction to all the departments con- 
cerned, and as there was not_a single case of ballast car failure 
causing a delay to traffic during the three months the work 
was in progress, it was considered that the method followed 
was justified. The ballast pit was located a short distance off 
the main line and the track between the pit and the main line 
was little used and in poor condition so that the heavier classes 
of locomotives could not be used and it was necessary to either 
double head on 28 car trains or haul only 14 cars in a train. 
There were two shovels in use and the haul varied in length 
from about 10 to 70 miles, there being no other pit available 
within that distance. The repair gang consisted of a foreman 
who also acted as inspector, a man who looked after air brake 
repairs and the keeping of the journal boxes well packed, two 
repair men and two helpers. All classes of repairs were han- 
dled except such work as repairing broken sills, and as there 
was only one case of this kind, the car was removed from 
service and left idle. 

In work of this nature there is often too little attention 
given to the matter of quarters for the men. In this instance 
there was of course, the regular assignment of boarding cars 
for the track men, etc., and a special car was carefully fitted 
up with bunks, mattresses, etc, for the exclusive use of the 
car and locomotive repair men, as much as possible of the 
locomotive repairs also being made at the pit. The meals were 
served with those of all the other men in the car provided for 
the purpose. 

As soon as a train returned from a trip it was inspected and 
any bad order cars thrown out and placed on a track provided 


AGE GAZETTE, 


MECHANICAL EDITION. VoL. 87, No. 11. 


for repair work. This track was located out of the way of the 
shovels on ground over which they had previously passed and 
the gravel made a good dry surface for the work. Adjacent to 
this track was a shorter one on which cars requiring wheels 
changed were placed. When inspecting a train, the foreman 
made a note of any cars which required only trivial repairs, 
such as brake wheels, renewal of nuts, etc., and later assigned a 
man to do this work in the train, thus avoiding much of the 
switching which would have been necessary had the cars been 
moved to the repair track. The man in charge of the ballast 
trains was notified twice a day as to what cars were again ready 
for service, and these were generally switched out and replaced 
in the trains at noon and in the evening. The man in charge 
of the oiling made it a point to examine the journals of each 
car once a day and hot boxes, one of the greatest bugbears of 
ballast train work, were almost unknown. 

One of the most important considerations in work of this 
kind is that of supplies. The writer has seen ballast pits at 
which a material car was furnished containing a mass of bolts, 
brasses, wedges, etc., thrown in indiscriminately and causing no 
end of trouble and much wasted time in finding material when 
wanted. In this case two box cars were provided, one for gen- 
eral stores and one for oil. One side of each was boarded up 
and a good lock was applied to the door on the other side, with 
keys tor the mechanical men only. The store car was arranged 
inside with boxes and pigeon holes and a good supply of each 
necessary size of bolt, etc., furnished. It is a mistake, in fitting 
up store cars, to provide material that is not likely to be used; 
it is in the way and takes up space which may be needed for 
such important material as draft timber bolts, brasses, etc. The 
oil car had racks for barrels and bins for waste and each man 
was held personally responsible for the neat and cleanly appear- 
ance of both cars. A daily inspection of the material on hand 
was made and the nearest terminal telegraphed for additions a 
sufficient time in advance to prevent the supply becoming en- 
tirely exhausted. Draft timber bolts, journal bearings, and oil 
and waste for dope are among the most important items, and a 
good supply should always be kept on hand. Wheels were fur- 
nished a carload at a time, and were unloaded next to the wheel 
changing track, while three complete couplers were kept avail- 
able at all times. 

The man in charge of the car repair work at this ballast pit 
had had experience in a number of other pits and knew the 
conditions which generally obtain. In consequence he saw to 
it that his supply cars were furnished in an efficient manner and 
organized his staff along lines which he had worked out from 
his experience. The locomotive work was handled separately 
from the car repairs. The results proved most satisfactory, 
there being no failures of ballast cars on the road during the 
entire time that the work was in progress and a minimum of 
hot boxes. Enginemen knew, in starting out with a train, that 
the slack in the brakes was properly adjusted and that they did 
not need to take chances in making stops. The conditions were 
particularly appreciated by the trainmaster and other operating 
officers and the trainmen, when they learned that real efforts 
were being made to keep the car equipment in good shape, went 
out of their way to help in the work instead of using it as 
roughly as possible, as is more often the case. Considered from 
any viewpoint, the results obtained fully justified the efforts 
which were made. 


TRAFFIC ON THE New York SuBwaY.—The total number of 
passengers carried last year by the Interborough Rapid Transit 
Company on the subway and elevated lines in New York City 
was 634,316,516, an increase of more than 27,000,000 over the 
previous year. The greater part of this increase was on the 
subway division, and was due principally to the ten-car express 
service. 


W ABASH 60-FOOT STEEL POSTAL CAR 


Built in Conformity With the Latest Post Office 


Department 


“The Wabash Railroad has had in service for several months 
five all-steel, 60 ft., full postal cars which conform in every 
way to the railway mail service specifications as revised to 
December 28, 1912. These cars were the first full 60 ft. steel 
They were designed 
by the American Car & Foundry Company and, together with 
a number of other all-steel passenger cars for this road, 


cars to be built to these specifications. 


were built at the St. Charles plant. 


The post office department specifications for the construc- 


Specifications 


and Drawings. 


shock due to buffing shall be assumed as a static load of 
400,000 lbs., applied horizontally at the resultant line of the 
forces acting at the center line of the buffing mechanism and 
at the center line of the draft gear, respectively. Assumption 
can be made that this force shall be resisted by all con- 
tinuous longitudinal members below the floor level, provid- 
ing such members are sufficiently tied together to act in 
unison. For fulfilling these conditions in the Wabash car the 
center sills are composed of two 10 in., 35 Ib. I-beams, set 
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Plan of Sixty-Foot Full Postal Car; Wabash Railroad. 


tron of steel full postal cars permit the use of four different 
types of construction. The first type permitted is the heavy 
center sill construction where the center sills act as main 
carrying members. Type II is of side carrying construction, 
the sides of the car acting as main carrying members, having 
their support at the bolsters. Type III is an underframe 
construction in which the load is carried on all the longitu- 
dinal members of the lower frame. Type IV is a combination 


16 in. apart and having a top cover plate 14 in. thick by 23% 
in. in width. The center sills and the cover plate extend in 
one section between the cast steel double body bolster and 
the end sill, to which they are securely riveted. The only 
other continuous longitudinal members in the underframe are 
the side sills which are 6 in. x 6 in. x 5% in. angles continuous 
between end posts. These also form the bottom chord of the 
side frame truss. Between the body bolsters there are four 
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Underframe of Wabash Steel 


between the upper and lower frames and are arranged as is 
shown in one of the illustrations. The side posts and 
diagonal braces are further stiffened and tied together by the 
4 in. channel which acts as a belt rail. This member is not 
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Postal Car. 

Company includes the whole of the end framing. This has 
a broad bearing on the side and is machined and fitted to 
the combination underframe casting. It is arranged for great 
strength in a longitudinal direction and in addition to the 
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corner posts and the door posts has an intermediate vertical 
member on each side. All of these posts are designed in a 
general I-beam or channel section and give exceptional 
rigidity and strength. The sheathing of both the sides and 
the ends of the car is of % in. steel plate with butt joints, 
which are welded. 

The roof is of the monitor type and is supported by 22 
134 in. x 1% in. x 3/16 in. angle steel carlines running con- 
tinuous between side plates to which they are connected with 
malleable iron knees. The upper deck roof sheets of No. 14 
steel are riveted directly to the carlines and extend out over 
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Section of Car Showing Arrangement of Longitudinal Members 


of the Framing. 


a deck moulding of 3/16 in. pressed steel in an inverted U- 
shape. The lower deck roof sheets are No. 16 steel, riveted 
directly to the carlines, and extend over the sheathing at the 
side plate angle. 

The inside finish is of flat steel plates, No. 16 gage for the 
sides and ends except at the storage part of the car where 
No. 13 gage steel is used. The upper and lower decks have 
a headlining of 3/16 in. agasote, screwed to wood furrings 
on the carlines; the joints are covered with flat wooden 
bands. The inside of the car is painted with a light enamel 
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paint. The sash and doors are ot ash, having the stars. ' 
hardware of the builders with the polished bronze finish. 

Insulation in the sides, ends and roof of the car is furnis%! 
by % in. Salamander applied against the outside plates x: 
held in place by wooden strips nailed to wooden funn. - 
In addition, the inside face of the shell of the car has a th: 
course of ground cork glued to its surface. The installati- 
of the floors is 3% in. hair felt. 

Positive ventilation is secured by eight Utility exh. 
ventilators, four on each side, applied to the upper deck pies 
between the deck windows. These are provided with sby- 
ters so that the ventilators can be rendered inoperative « 
will. For the intake of fresh air, six swinging deck sat 
three on each side, are provided. These deck sash openizs: 
are fitted with copper screens. The Safety Car Heating & 
Lighting Company’s Thermo jet system of steam heat is 2 
plied and uses four lines of 2 in. pipe on each side of the cz 
between the side doors. Beyond the side doors two lins 


The End Frame of the Wabash Car Is Cast Steel. 


of pipe extend halfway across the ends of the car; the pipes 
are protected by No. 16 perforated steel shields. ; 

For lighting purposes the cars have been fitted with Ue 
Gould axle light equipment, using a 30 volt circuit and Go!‘ 
storage batteries of 16 cells. The system of lighting 1 ° 
the condulet type, having exposed conduits extending throug! 
the center of the car with condulet fixtures for 15 cent! 
lights, eight bracket lamps at the letter cases and one bracket 
lamp at the lavatory. Fifteen watt Tungsten bulbs are used. 
As auxiliary lighting there are 24 candles provided. The 
skylight in the center of the car in the upper deck provides 
5 sq. ft. of lighting space. Galvanized iron letter cases and 
paper boxes are installed in accordance with the departme!! 
specifications. 

The trucks are of the railroad company’s standard si 
wheel type having 5 in. x 9 in. journals and Commonwealth 
cast steel frames. 

Some of the specialties used are as follows: America! Car 
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& Foundry Company's twin spring draft gear; Chaffee cen- 
tering device; National couplers; Curtain Supply Company’s 
6 fold diaphram; Standard Steel 37 in. rolled steel wheels; 
Hewitt Manufacturing Company’s journal bearings; Waycott 
brake beams; Streeter steel back brake shoes. The cars 
have a total weight of 124,300 Ibs., of which the trucks give 
42,000 Ibs. 


PROPORTIONS AND INSULATION OF 
REFRIGERATOR CARS* 


BY M. R. PARKS, 
East Rochester, N. Y. 


There are various kinds of refrigerator cars used for the 
transportation of perishable products and the necessity for in- 
creased efficiency has been felt by the railroad companies han- 
dling this equipment. Many shippers have claimed that due ad- 
vance has not been made in the construction of refrigerator cars 
to keep pace with the general refrigerating cold storage plants 
and refrigerating engineering of the day. Many of the older 
cars were lacking in insulation, which is the main feature, and 
have also lacked in ice capacity. However, the service demands 
for refrigerator cars have increased so rapidly that it has 
been impossible to do much more than give the added equip- 
ment necessary attention rather than to attempt to rebuild the 
older. The refrigerator cars used by the various railroads 
differ considerably in construction and in a greater degree as 
to the insulation. The cars vary in efficiency because of the 
light construction and insulation, or because of a variation in 
the insulating material itself. Knowing the faults of the older 
refrigerator car has stimulated thorough and thoughtful con- 
sideration and study along the lines of increased efficiency. 


DIMENSIONS AND PROPORTIONS. 


It is only within the past few years that substantial accord 
has been reached in the principles underlying the best practice 
in the development of the refrigerator car. It must not be 
supposed that there is entire unity of opinion existing among 
the engineers and manufacturers in connection with this par- 
ticular class of car construction and it can be plainly stated 
that the opinions held and the individuals holding them may be 
broadly divided. 

The history and development of the refrigerator car is an ex- 
cellent guide to the manufacturers and operators in adopting a 
car with standard dimensions. It can be universally stated 
that the disadvantages resulting from the existence of numer- 
ous types and sizes of cars, place the shipper at an inconveni- 
ence. As some of the cars may be lighter or heavier than others, 
it is naturally a question as to which standard is right. 

The most modern refrigerator cars in service, and in fact, 
nearly all which are being built at the present time that are used 
in the dairy business, are governed almost entirely by the size 
of the egg cases, this being the only uniform commodity used 
in carload lots which practically affects the dimensions of the 
car. The cases being 12 in. square and 26 in. long, the re- 
frigerator car has developed to a point where for a carload lot, 
about 800 cases of eggs can be loaded. The railroad systems, 
without any concerted action, have arrived at a car which has 
inside dimensions of about 8 ft. 2 in. to 8 ft. 4 in. in width, and 
about 7 ft. 6 in. in height, and practically 33 ft. 0 in. between ice 
tank bulkheads. The car with these dimensions will take fif- 
teen egg cases in length and will allow for seven tiers to be 
loaded in height, allowing for sufficient space for the circulation 
of air over the top tier. With a car of the inside dimensions 
noted, the length over the end sills would be 41 ft. 4 in. to 41 
ft. 5 in. Inasmuch as these dimensions have been arrived at by 
each road, independent of the other roads, it would appear that 


*Paper presented at the Third InternationaL Congress of Refrigeration, 
Chicago, September 15 to 24. 
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they more nearly meet the general traffic conditions today than 
any other dimensions. 

It is evident that the adopting of a uniform standard for re- 
frigerator car conditions by the railroad systems will be a great 
benefit to both the shipper and manufacturer. This standard 
should be based upon experience, not only by the shipper, but 
by the railroad system supplying this particular class of cars. 
A purely theoretical standard which does not take into con- 
sideration all the conditions necessary to meet the requirements 
of the shipper would obviously be of little value. It is well 
known that one of the main essentials in the construction of a 
car of this type is the capacity of the ice tanks. The modern 
car has ice tank capacity ranging from 10,000 to 12,000 Ibs. of 
lump ice. This capacity seems to meet the traffic requirements 
and the theoretical refrigeration required for a car of the di- 
mensions described herein. In the construction and capacity 
of the tanks, the amount of refrigeration required depends upon 
a two-fold basis: first, refrigeration required to replace the 
loss through transmission of heat from the exterior; second, the 
amount of refrigeration required to quickly cool the contents of 
the car and to maintain as uniform a temperature as best adapted 
for the various kinds of produce handled. In the first case, the 
loss through transmission can only be governed by the thickness 
of the walls and the insulation so that the heat leakage will not 
exceed 2 B. t. u. per hour per square foot of surface for 1 deg. 
difference in temperature Fahrenheit, and the refrigeration for 
the produce based upon the specific heat at 8 units. These 
points are very important in the development of the ice tank 
and are taken into consideration in detail under the subject of 
insulation. There are no features in connection with these di- 
mensions which do not meet the traffic requirements of all other 
loading. I think, therefore, that they may be considered as prac- 
tically standard dimensions for modern refrigerator car equip- 
ment. 


CAPACITY. 


While many of the large railroad systems are continuing the 
practice of building refrigerator car equipment of the above di- 
mensions with the standard M. C. B. 30 ton capacity trucks, the 
more generally accepted practice has been to increase the ca- 
pacity of cars to 40 tons. In a number of instances, cars have 
been built with capacities ranging from 45 to 50 tons. The aver- 
age refrigerator load, however, is so much below these capacities 
that it does not seem advisable to build a car with such large 
capacity with increased weight for the transportation of light 
dairy loads. The average dairy load is considerably under 30,000 
Ibs., and the capacity of the car, therefore, at 30 tons, is well 
within its limit. However, the general railroad equipment of the 
country has increased so in size and weight and the handling 
of the equipment has become so rough that it is almost necessary 
to build a car of larger capacity to stand the general service 
conditions now in vogue on most of the roads. 

In a car built on 40 ton trucks, the weight of the body is so 
much heavier than the average freight car body that the usual 
10 per cent. overload cannot be permitted; and, in the case of a 
30 ton refrigerator car with a body of the above dimensions, 
the loading allowed would be limited to less than 60,000 Ibs.; 
in both cases it is necessary to consider the ice in the capacity 
of the load. These limits are reached in the various capacity 
trucks by the M. C. B. rating for the carrying capacity on the 
axle. It can be readily seen that if the weight of the body in- 
creases, the load must in consequence be decreased. 


INSULATION. 


The efficiency of a refrigerator car, or its preservative features, 
depends chiefly upon the number of layers of insulation, its 
quality and thickness, the character of the workmanship in the 
construction of the car, the sealing of all parts, such as side 
doors, ice plugs and water traps so as to keep the interior tem- 
perature even without fluctuation. This efficiency, however, is 
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affected by the ability of the car to withstand the usual wear and 
tear while in service. 

The insulation and ice tank work in connection with a re- 
frigerator car makes it one of the most expensive of the common 
freight cars which the railroads operate. It costs more to build 
and more to maintain. In the building of new cars there is a de- 
cided tendency towards increased insulation. Cars are being 
built much heavier and much greater care is given to the se- 
lection and amount of insulation used in the construction. It 
was formerly considered good practice to use two courses of in- 
sulation with four courses of paper, but the design and con- 
struction of the later standard refrigerator cars has reached a 
point where four courses of insulation %4 in. thick are being 
used with eight and ten courses of high grade waterproof paper 
in addition. A decided departure from previous practice has 
been made with particular reference to the manner of appli- 
cation and increased thickness of the insulated walls together 
with the all important requirement of keeping the insulation 
dry. The importance of good insulation is well understood; 
perfect insulation is practically an impossibility. Generally 
speaking, the success and value of a refrigerator car rest pri- 
marily on a two-fold basis: 

First, proper insulation to resist the exterior heat in summer, 
and to retain the heat and resist the cold at a low degree of 
temperature in the winter. 

Second, ice tank capacity sufficient to provide adequate cir- 
culation of the cold air necessary for quickly cooling the con- 
tents of the car. 

The more important of these principles of refrigeration is the 
insulation. The selection of insulating materials and the method 
of their application depend chiefly upon their insulating power. 
The insulating power of any material is its capacity to resist 
heat: or, in other words, the heat conducting or transmitting 
power, and this is a quantity of heat expressed by the number 
of British thermal heat units which will pass through a square 
foot of insulating material of a given thickness in one hour, or 
for 24 hours for a difference in temperature of 1 deg. Fahren- 
heit; or for a certain difference in temperature on each side 
of the insulating material. In addition to the non-conducting 
qualities, a good insulation must be clean, non-odorous, and non- 
decayable; it must resist every kind of decomposition, and have 
the greatest possible strength and durability together with prop- 
erties making it easy to apply. Besides heat, water and moisture 
are two elements that enter into the selection of insulation. It 
is well known that one of the main essentials of economical in- 
sulation is dryness. Water is a good conductor of heat, and it 
is absolutely essential that the insulation be entirely and per- 
manently waterproof. Waterproof does not mean merely resist- 
ing the entrance of water, but preventing its entrance. These 
points referring to the physical laws governing the transmission 
of heat must be given the fullest consideration in the selection 
of the insulating materials to be used. A refrigerator car being 
a movable object, it must resist all the rapid changes in weather 
and climate, and variations in temperature ranging from 40 deg. 
below zero to 120 deg. in the shade. 

What constitutes adequate insulation is a question upon which 
a wide diversity of opinion exists among many refrigerator en- 
gineers. It is assumed to be the accepted practice in cold stor- 
age construction that the walls of the building be so heat proof 
as to keep from the interior all heat in excess of 2 B. t. u. per 
24 hours per degree of difference between the outside and inside 
temperature. Assuming that the heat leakage in the modern 
cold storage plant averages 2 B. t. u., then the type of wall with 
material and character of insulation as applied to new and im- 
proved refrigerator cars as herein described, meets the neces- 
sary conditions surrounding that of a cold storage plant. 

In determining the number of heat units of transmission 
through the wall consisting of a number of layers of insulation, 
the insulating power, or heat leakage, etc., can be readily calcu- 
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lated if the heat leakage, or conducting power and thickness of 
each of the individual constituents of such insulators are known. 
The heat leakage of the wall of a car insulated with four courses 
of Y4 in. hair felt with the necessary waterproof paper and linings, 
theoretically averages about 4.35 B. t. u. per hour per square foot 
of surface for a difference in temperature of 52 deg. This dif- 
ference in temperature has been based upon the exterior tem- 
perature of 90 deg. and the interior temperature of the car at 38 
deg. Reducing the heat leakage to a 1 deg. difference in tem- 
perature between the inside and the outside would get approxi- 
mately 2 B. t. u. for 24 hours per square foot of surface. The 
loss, however, due to the faulty construction and leakage through 
openings is not taken into account. These openings of necessity 
would materially increase the transmission of heat, but inasmuch 
as very little data is obtainable whereby this quantity could be 
determined, for all practical purposes when the heat leakage 
through the walls has been reduced to the basis of comparison 
with the walls of a cold storage building, it would seem to be 
satisfactory. The loss through the openings, such as side doors 
and ice covers can be greatly reduced by care in the construc- 
tion of these parts and by the proper handling of them in serv- 
ice. This description of refrigerator car conditions is purposely 
brought out in order to make known the comparison between 
cold storage buildings and the modern refrigerator car; and that 
the refrigerator car herein described does meet, practically, the 
conditions required. This does not, however, apply to the vari- 
ous refrigerator cars in use today of the older type, as it is 
quite evident that many of them do not meet this standard of 
insulation, and it would be impractical to reconstruct them. 

The first practical consideration being given to the thermal 
conductivity of the walls, the second most essential point is that 
the refrigerating capacity of the car must be great enough to 
replace the cold lost by transmission in the walls, ceiling, and 
floor, also the amount of refrigeration required to keep the 
contents of the car cold and at a temperature best adapted to the 
various kinds of fruit, produce, etc. The amount of refrigera- 
tion depends upon a number of circumstances: the size and con- 
struction of the storage, the amount and frequency of the prod- 
ucts, their specific heat, and the mean external temperature, as 
well as the perfection of the insulation, and various other con- 
ditions. Assuming that the maximum temperature of the out- 
side averages 90 deg. and the inside temperature of the car 
desired averages 38 deg., the range of temperature would be 
52 deg; the exposed surface of the car being 1,600 sq. ft., the 
heat leakage at 4.35 B. t. u. per hour per square foot for a 
difference of 52 deg. then the amount of refrigeration required 
to replace the cold lost by transmission through the walls would 
be approximately 1,100 lbs. The amount of refrigeration re- 
quired to replace the cold lost by transmission through the ceil- 
ing and walls being determined, it 1s necessary to calculate the 
amount required to cool the products in the car. Assuming that 
the specific heat of the different kinds of products is about 8 
units, then the amount of additional refrigeration required to 
reduce the temperature of the products to that of the tempera- 
ture of the car is equivalent to 4.39 tons (or 8,780 lbs.), based 
upon a load of 30,000 lbs. In the refrigerator cars now in serv- 
ice there are many ice tanks, patented and otherwise, aiming to 
assist the circulation of the air in contact with the ice. The 
amount of refrigeration required for the total number of cubic 
feet of storage is a point that has never been given the considera- 
tion that is absolutely essential for the proper cooling of the 
car and its contents. In many instances, refrigerator cars have 
ice tank capacity of only 5,000 lbs., quite a number of 10,000 
lbs., and very few have been built with a capacity running as high 
as 12,000 lbs. Some refrigerator cars have been built with an air 
space entirely around the ice body which largely increases the 
radiation, and therefore the circulation. 

In arriving at the quantity of ice necessary to transport most 
of the perishable products, the question of salting was not taken 
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into consideration. It is well known that with the use of from 
5 to 20 per cent. of salt, a much lower temperature can be pro- 
duced than the ice alone will give; and in the transportation of 
dressed poultry and fish, it is almost necessary to use a per- 


centage of salt to secure a sufficiently low temperature to insure 
safe transportation. 


RESULT OF M. C. B. LETTER BALLOT 


Voting by the members of the Master Car Builders’ Associa- 
tion on proposed changes in the standards and recommended 
practice closed on September 14. There were 54 separate 
changes submitted for decision, of which 7 were changes in 
standards and 47 were changes in recommended practice. All 
of the proposed changes in standards were adopted and 35 of 
the 47 proposed changes in recommended practice were adopted, 
12 being rejected. 

The changes in standards are as follows: A change in the 
dimension of the hole in the lid for 80,000 lbs. and 100,000 Ibs. 
capacity journal box; the advancing of the axle E with 6 in. x 
11 in. journal from recommended practice to a standard; the 
spacing of brake beam heads as recommended by the committee 
(this makes the new average distance between the centers 60 in. 
with an allowable variation of 4 in. either way from this di- 
mension). The details of brake beam gages as recommended 
by the committee have been adopted as standard and the coupler 
guard-arm test has also been restored. The wheel circumfer- 
ence measure for cast iron wheels as shown in Fig. 4 on page 
1448 of the Daily Railway Age Gazette was adopted and the 
changes suggested in the report of the committee on loading 
materials, which is given on page 1475, were accepted. 

All of the subjects recommended by the committee on revision 
of standards for recommended practice with one exception 
were adopted. These are given on pages 1433 and 1434 of the 
Daily Railway Age Gazette, the exception was the maximum side 
bearing spacing which the committee recommended should 
not exceed the rail gage with a minimum of 44 in. centers 
and a minimum clearance of 3/16 in. This was defeated. 
The committee on train brake and signal equipment recom- 
mended that all freight cars weighing between 37,000 Ibs. and 
58,000 lbs. be equipped with 10 in. brake cylinders, also that the 
braking ratio for freight equipment should be made 60 per cent. 
of the light weight of the car, based on 50 lbs. per sq. in. cylin- 
der pressure. It was also recommended that the K-1 triple 
valve for 8 in. equipment and the K-2 for 10 in. equipment be 
adopted as standard. Further that no pipe having an internal 
diameter less than one inch and of standard weight should be 

used on passenger cars for brake pipe and that all new equip- 
ment should be provided with 1% in. extra heavy pipe. All of 
these, as well as the recommendation in connection with the 
position of bolting lugs of hose clamps were adopted. The com- 
mittee’s recommendation in regard to the use of galvanized 
brake pipe and fittings for refrigerator and coal cars was re- 
jected. The recommendation of the committee on brake shoe 
and brake equipment in regard to brake beam No. 2 was re- 
jected by a decisive vote. The three recommendations of the 
committee on car wheels referring to the specifications for solid 
wrought steel wheels, changes in illustrations of steel wheels and 
circumference measure for steel wheels were all adopted as 
were also the journal box, journal bearing, journal wedge, jour- 
nal-box lid and other parts including the gages for the 6 in. x 
ll in. box. Of the recommendations of the committee on train 
lighting which are given on page 1483 of the Daily Railway Age 
Gazette, the proposed axle for dynamos, recommended dimen- 
sions for battery box and a hanging recommended for the bat- 
tery box were rejected. The other recommendations of this 
committee were adopted. The specifications for steam heat hose 
which were given on page 1484 were adopted, as were also the 
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steam hose couplings. The recommendations of the committee 
on unloading machines were approved with very little opposi- 
tion. The recommendations of the committee on car construc- 
tion with a single exception were all rejected; the one adopted 
refers to the arrangement and use of end doors. The report of 
this committee will be found on page 1512 of the Daily Railway 
Age Gazette. 


—_—— 


SPECIAL BAGGAGE CAR FOR SCENERY 


A recent order of five baggage cars built at the Elizabethport 
shops of the Central Railroad of New Jersey included two 
special cars arranged for carrying scenery. The three ordinary 
baggage cars are 60 ft. in length and are mounted on four- 
wheel trucks. The scenery cars are 72 ft. long and are carried 
on six-wheel trucks. In both cases the cars are of composite 
design, with a very substantial steel underframe and a wooden 
superstructure with the exception of the ends. In the case of 
the 60-ft. baggage car, the end framing is all one large steel 
casting, with a door opening in the center and ribs arranged 
as shown in the illustration. This is sheathed with steel on the 
outside. This casting has a broad base at its connection to the 
side sills which is seated in a machined recess in the combination 
underframe casting, and makes a most substantial structure at this 
point. In the scenery car the same general scheme is carried out 


ye 
= 
j 


fi 


+ 


PORT NeT 


E en A ar ve. Tr 
i 


~n 


-F 


Cast Steel End Frame of Baggage Car. 


but, owing to the fact that it is necessary to have an opening 
for the full width at the end of the car in order to introduce 
the lading, the casting in this case takes the form of a large 
frame, the details of which are shown in one of the illustrations. 
Inside of this frame are a pair of doors formed of 34-in. steel 
plate, most securely braced and stiffened by steel angles and 
backed with wood lining. These large, double doors are so de- 
signed as to leave the single center door opening in the ends 
of the car and are provided with suitable locks at the top and 
bottom which, combined with the three heavy cast steel hinges 
on either side, form a most solid and satisfactory end for the 
car. A detail of this door is also illustrated herewith. 

There is comparatively little difference in the design of the 
underframe of the two types of cars with the exception of the 
center sills which are somewhat larger in the case of the 72-ft. 
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car than in the shorter design. The underframe of the former flanges of the sills on both sides. There are four 134-in. truss 
consists of Commonwealth combination double bolster and end rods pinned in seats in the casting at either end, being spaced 
sill castings of special design, which are connected by two 12-in., and arranged as is shown in the section of the car. The side 
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A0-Ib. I beams as center sills. There is a 5/16-in. cover plate and intermediate sills are 8-in., 18-Ib. I beams, which pass over 
running the full length of the I beams and lapping over the the top of the end casting and are continuous between end sills. 
joints of the end castings. This plate is double riveted to the The arrangement and form of the cast steel cross bearers is also 
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clearly shown in the illustration and it will be seen that these pass 
under the longitudinal steel members of the frame. The ar- 
rangement and construction of the superstructure in general 
follows the usual practice for this type and size of car and 
provides for an 8-ft. 6-in. door opening on either side near the 
ends'and 5-ft. doors on each side and opposite the larger doors. 

The arrangement of the brake wheel on the end of the scenery 
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prevents it from sliding through the shive at the end sill. Pro- 
vision is also made for removing the hand wheel if it is necessary 
to give the desired clearance. 

The locks holding the big double doors at the end have been 
given special attention since they are to hold the whole end 
of the car in its proper location against the possible shifting load. 
They are of the bolt type, passing through a heavy plate at the 
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Steel Doors in End of Scenery Car; Central Railroad of New Jersey. 


car requires special provision since the wheel is located on the 
swinging door. The arrangement provided is for a hand wheel 
on the inside and outside of the door, and a split link in the hand- 
brake chain near the bottom of the door, so that it can be dis- 
connected when the door is to be swung open. This split link 
is conected to the main chain by a smaller chain, and there is a 
bar across the end link of the disconnected bottom portion which 


bottom of the door and behind a substantial lip on the end 
frame casting. Coil springs are arranged to hold them in the 
seated position and a suitable latch is included so that they can 
be held in the unlocked position when the doors are being 
swung open. 

Gould side unlocking couplers are used, and since the un- 
coupling apparatus must entirely clear the swinging doors, it is 
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located under the end sill and operated by a direct pull on 
either side. The rod on the opposite side of the coupler from the 
unlocking lever passes over the coupler shank and continues by 
means of a chain around a shive and connects to the rod on 
the other side, which is fastened directly to the coupler lock, 

The six-wheel trucks have a cast steel frame. They are pro- 
vided with clasp brakes designed and manufactured by the 
American Brake Company. 

These cars have a capacity of 60,000 lbs., and will be used 
for shipping automobiles and for baggage when not employed 
for their special purpose of carrying scenery. They have a 
light weight of 117,200 lbs., an inside length of 71 ft. 4 in., and 
an inside width of 8 ft. 11 in. The height on the inside of the 
car is 7 ft. 3 in. 

Among the specialties are Minor Tandem Spring Draw Gear, 
Gould couplers, Ward steam heat, Pintsch gas lighting and 
Commonwealth steel bolsters. They were designed in the mechan- 
ical engineer’s office of the Central Railroad of New Jersey. 


AIR BRAKE HOSE LABEL 


BY J. S. SHEAFE, 
Engineer of Tests, Illinois Central, Chicago, Ill. 


If a certain brand of air hose is known to give so many 
months’ service, it should be removed at the end of that time. 
The impracticability of car inspectors continually examining 
hose labels is at once evident. One of the illustrations shows 
the dangerous position necessarily assumed by a man in order 
that he may read the present label showing the date of manu- 


In Reading the Present Hose Label a Man Occupies a Dan- 
gerous Position. 


facture, and after he has read it he must calculate mentally 
whether or not the hose has reached the removal age. 

One way to insure a hose being removed after a given time is 
to have figures vulcanized on the outside, and near the coupling 
end, to show the month and year in which a hose will have 
reached its allowable maximum age. The hose shown in the 
other illustration was made in August, 1913, and should not re- 
main in service after February, 1916, as shown by figures legible 
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from outside the rails. A car inspector would remove this hose 
from service when the time had expired, and as he could easily 
tell this without any effort on his part, there would be no op- 
portunity for the hose to remain on a car until so deteriorated 
that bursting under train line pressure would be inevitable. 
Failure from mechanical injury may cut short the life before 
the hose has deteriorated to a sufficient extent to become dan- 


Hose So Labeled That the Removal Date May Be 
Outside the Rails. 


Read from 


gerous. Only two things will minimize liability to accident with 
the better quality of hose: (1) Prevent failure from me- 
chanical injury as much as possible; (2) Show legibly on the 
hose the date when it should be removed on account of age. 


PROPOSED NEW SUBWAY CAR 


A wooden full-sized model has recently been completed of a 
proposed subway car for the New York Municipal Railway 
which is to operate part of the subways now under construction 
in New York City. This car has been designed with the idea of 
facilitating the handling of large crowds, of increasing the pro- 
portion of seated passengers during the congested periods and to 
increase the capacity of each train. 

The new cars are 67 ft. in length and have maximum width of 
nearly 10 ft. as compared with 51 ft. 5 in. length and 8 ft. 834 
in. maximum width of the present Interborough subway car. 
They have six door openings in each side, each being 2 ft. 8 in. 
in width. These are arranged in pairs, one pair being at the 
center of the car and another at approximately one-quarter of 
the length of the car from either end. There are no side doors 
at the extreme ends of the car. The car is arranged to give a 
seating capacity for 78 passengers when all twelve doors are 
in operation, and will seat 90 passengers when but one door in 
each pair is in operation, and 98 passengers when but one door 
on each side is in operation. Of the 78 passengers seated during 
rush hours, 44 are provided with cross seats. The seats are ar- 
ranged to allow ample open space around each door. 

The cars will be of all-steel construction and will all have 
motor trucks. The estimated total weight of each car is slightly 
less than 122,000 Ibs. 


NEW DEVICES 


MUD RING AND FLUE SHEET DRILL 


The four-spindle drill illustrated herewith, has been designed 
by The Foote-Burt Company, Cleveland, Ohio, for use in boiler 
shops for drilling the rivet holes around a mudring and for 
cutting out the flue holes in a flue sheet. 

The spindles are the independent feed type, each one being 
arranged with automatic knockoff to the power feed. The quick 
return is made by a hand wheel on the front of the head. Each 
spindle is arranged with clutch for stopping and starting and has 
an interlocking mechanism so that the feed cannot be thrown 
in while the spindle is stopped or vice versa. With this inde- 
pendent feed feature some of the spindles are always drilling 
while the operator is setting the other spindles, so that the full 
efficiency of both the machine and the operator is obtained. 

The spindles are arranged in pairs mounted on auxiliary cross- 


machine. Six changes of speed are provided by a three-step 
cone and throwout back gears. The machine weighs approxi- 
mately 21,000 Ibs. 


RADIAL DRILL OF HIGH CAPACITY 


The 3 ft. radial drill shown in the illustration was designed 
for simplicity, accuracy and durability, and has ample power for 
the efficient use of high speed drills. It is self-contained, re- 
quiring no special foundation, and as no countershaft is required 
may be placed directly under the line shaft. 

The base is very deep, of triple I-beam section to insure the 
greatest rigidity, and is well provided with extra large T slots. 
An oil channel is cast around the base draining into a large 
reservoir under the column, which is of the double tubular type. 


Four Spindle Drill for Boiler Shop Work. 


rails and are adjustable on these crossrails to a minimum center 
distance of eight inches. The advantage of this feature is that 
it is possible to set the spindles to the proper spacing of the 
rivet or flue holes and then adjust two spindles along the main 
rail of the machine, maintaining the proper spacing and elim- 
inating the necessity of spacing each one. 

The spindles overhang the front edge of the base by eight 
inches to take care of the mudring work and the table is pro- 
vided with chucks for holding the mudrings. The table has an 
in and out motion of 36 in. and is supported under the spindles 
by the bracket slides on the front of the base. 

Three changes of power feed are provided, any one of which 
is available by shifting a lever at the right-hand end of the 
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The fixed inner column is heavily ribbed and extends to the top, 
where a large ball thrust bearing insures easy swinging of the 
arm. The column is rigidly clamped by a convenient malleable 
iron lever which travels with it and is adjustable. The clamping 
surface of the column is large and is provided with means fc. 
taking up the wear. 

The arm is of pipe section, well ribbed to give the greatest 
possible resistance to torsional as well as bending strain. The 
tighteners are equipped with adjustable screws to prevent sag- 
ging and provide means for taking up the wear. The elevating 
screw is suspended by a ball thrust bearing and the arm lowers 
at twice the elevating speed by a handle-placed below for the 
convenience of the operator. Safety trips are provided for both 
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extremes. The head is easily moved along the arm by a rack 
and spiral pinion with the thrust taken up by a ball bearing in 
either direction. The back gears on the head give through hard- 
ened steel gears and clutches, three changes of speed, all made 
while running, by a single lever in front of the head. All gears 
are thoroughly encased and are placed between the spindle and 
the friction, giving the triction the benefit of the back gear ratio 
for the heaviest kind of work. 

The tapping reverse frictions are simple and powerful. They 
are mounted on a sleeve which slides on the arm shaft allowing 
no grit to be drawn into the mechanism, which is enclosed and 
cuns in oil. The adjustment for wear is made from the outside 
by a common screw driver. The spindle is of crucible steel and 
takes the thrust on a special ball bearing. The sleeve has a 


Heavy Duty Radial Drill. 


direct reading depth gage and the adjustable automatic trip may 
be set to the exact depth of the hole in any position. The safety 
trip is always positive at the extreme of the traverse. The quick 
return friction is large, may be instantly adjusted and is oper- 
ated by a double lever. The pinion is hardened. 

The feed changes are made while running, with but one handle, 
which has a direct reading index. The feed box is placed low 
on the head so as to give support to both sides of the worm. 
The worm wheel is enclosed and runs in an oil bath, and an 
overtake clutch permits the hand feed to be fed ahead of the 
power feed without disengaging the latter. 

The speed box is simple and positive throughout and has a di- 
rect reading index plate for the positions of the lever. All the 
changes are made casily and noiselessly by a single lever and 
shock is avoided by an overtake arrangement which keeps the 
machine running at a reduced speed when the tumbler is out. 
A latch pin secures the tumbler and prevents chattering on heavy 
work. The lubrication system is very complete, oil chambers, 
felt wipers or pipes, as the location requires, being provided, and 
the bearings are of special phosphor bronze. Motor drive may 
be added to the machine at any time without special base or 
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speed box, or it may be removed and belt drive substituted. 
Constant speed or 3 to 1 variable speed motors of any speed 
may be used and connected by rawhide gearing or silent chain. 
The machine is manufactured by the Fosdick Machine Tool 
Company, Cincinnati, Ohio. The following are the principal 


dimensions: 

Dritle to center AE Dil li AA ws a ARA 72% in. 
Drilla. to center at upper Colum. ¿voca bic eas arcana’ ia 76% in. 
Pase to epindle, Maximum rass ido sin Ae 524 in. 
Base to. gpitidle, MINIMA ri habia Senwmase 13 in. 
Base IA A A E TR. AR A 6 in 
Base working SUCIA 030 diia REA 41% in. x 30 in. 
Spindle’ to coluinn maximums nuria cd bbw bas wisi A a SF BRS 384 in. 
Soiridle. tb: cólüumn minimam, ¿dra ARANA RA 94% in. 
Spindle -EREVECIA: ica ics tarda ds VI e ind a 12 in. 
Spindle- diameter at point OF drive. s stae rra dira iaa 1 11/16 in. 
Feeda C007 to O IO AAA G An EARE EE RE A 5 
Spééda (25 to 400 E De Mitre A a a AIDA DAA iS 18 
Traverse. OL. head On MTM air ia A 28% in. 
AS RAI GMa a eeee Meee 27% in. 
Gólumn diameter ¿RARE IAS he pombe A 10 in 
PGs OL A AANA A TR AAA RN 814 in. 
Tabie working surface 20520 SATA ATAR 16 in. x 26 in. 
IA AAA A A A eS 18 in. 
E, E Mis DUERO ia a PTAS DES 360 
Motor HOTIEDOWES us AAA AR AIR AAN 3 to 5 
FIOOT SPACE ¿in ra AREA AAAS DOR Sor 9 1t,x 7.6 6 in 
Flor tO: LOR of columan (irrita earan a sr ee es Gtt 11.4 
Floor to top Of Spindles az arar RARA ARIAS 8 ft. 7 in. 
A EE RR A A A O hb ATAN OA A 4,200 Ibs. 


PRE-COOLING REFRIGERATOR FRUIT 
CARS 


One of two sets of two 7 ft. Sirocco blowers driven by 75 
h. p. Westinghouse motors, which are used by the Pacific Fruit 
Express Company, at Roseville, Cal., for cooling fruit cars pre- 
vious to filling their tanks with ice, is shown in the illustration. 
Air is drawn from cooling rooms in which the temperature is 
kept at about 18 deg. F. by direct expansion ammonia coils, and 
is forced into the cars, reducing their temperature and effect- 
ing a considerable saving in ice during transportation. By 
means of specially designed valves, also driven by Westing- 
house motors, the air current can be reversed so that the fans 
can exhaust foul air from the cars previous to the cooling 
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Motor-Driven Blower for Pre-Cooling Refrigerator Cars. 


process. The electric motor drive is used extensively in this 
plant, being employed for the brine tank agitators, ice elevators, 
chain conveyors for loading and unloading, pumps and miscel- 
laneous machines in the repair shop. 


REFRIGERATOR Cars.— According to a German paper devoted to 
the cold storage business there are in North America 100,000 
refrigerator cars in service, besides 50,000 insulated and provided 
with special ventilating equipment. In the whole of Europe there 
are only 50,000 refrigerator cars of which 3,000 are on the Russian 
railways. 


‘THE STANDARD LOCOMOTIVE STOKER 


Scatter Type Using Horizontal and Vertical Screw 


Conveyor; 


In the Standard locomotive stoker a horizontal screw con- 
veyor takes the coal from the tender and delivers it to a point 
under the center of the back mud ring of the firebox. Here 
it passes through a vertical screw conveyor which carries it 
upward and delivers it at a point about 12 in. above the grate 
level inside the firebox close to the back head. Steam jets on 
the ends of four pipes projecting through the back water leg 
at this point and having an intermittent action, distribute it 


Simplicity Prominent 


Characteristic. 


valve located in the steam supply line at a point convenient 
for operation from the fireman’s seat. Each of the four small 
pipes leading from the control valve to the steam jet is pro- - 
vided with a small globe valve by which the intensity of each 
jet can be independently controlled. These pipes are also 
capable of being turned from the outside so as to alter, to 
some degree, the direction of the blast. In a general way this 
covers the essential features of this new type of stoker which 
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Consolidation Type Locomotive Fitted with a Standard Locomotive Stoker. 


from the top of the vertical conveyor to the various parts in 
the grate. The two screw conveyors and the valve controlling 
the duration of the steam blast in the jets, are operated through 
a simple gearing and an eccentric from a horizontal shaft 
extending across underneath the cab deck which, in turn, is 
driven through a worm and gear by a small engine secured to 
the outside of the frame under the cab on the left side. This 
engine is driven by steam and its speed is controlled by a 
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it will be seen is very simple in its arrangement, direct in its 
action, flexible of control, does not occupy any appreciable 
space in the cab and is still easily reached for inspection or 
repairs. 

This stoker has been in use on a large consolidation type 
locomotive on the New York Central lines at Buffalo for over 
three months, and during this time has given 100 per cent. 
service continuously, although the locomotive has been in heavy 


General Arrangement of the Standard Locomotive Stoker, Showing All Parts Except the Engine for Operating the Conveyors. 
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pushing and road service. Preparations are now under way ings about 6 in. square for the admission of the coal. Abr» 
for a very thorough and complete test of all features of the this grating are sliding steel plates in short sections which = 
stoker. Observation indicates that, at the present time, the be moved to permit the admission of coal at any desired p 
stoker uses somewhat less coal than is required on the same The sides of the coal space are sloped inward to make » 
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Sectional View of the Standard Locomotive Stoker. 


class of engine by hand firing, it makes decidedly less smoke tender entirely self-feeding so that, except for pieces of coal 
than the hand fired engine and is fully capable of maintaining which are larger than will pass through a 6 in. square opening 
full steam pressure under severe conditions of operation. but little attention needs be given the feeding of the coal m 

The section of the conveyor in the tender extends from the the tender. This section of the conveyor is carried by bearing: 


e ; ' View Showing the Engine and Worm Gearing and the Flexible Connection in the Conveyor. 


back slope sheet of the coal space to the front end of the tank. at the ends. It is made with a large steel shaft and separately 
It is enclosed in a trough under the floor and is open at the cast steel spirals which are keyed to the shaft. The bearings 
top with the exception of a wrought iron grating with open- at either end are lubricated with grease and, on account of tht 


Novempser, 1913. 


low speed will require the minimum of attention. Various 
diameters of conveyors are being experimented with at this 
time and the indications are that a 9 in. diameter will prove 
amply sufficient for handling up to 6,000 lbs. of coal an hour. 

Freedom of movement between the engine and tender re- 
quires the use of a flexible conveyor section and this has taken 
the form of a double ball jointed section of the trough which 
also has a slip joint. A short section of the spiral is contained 
in this and is connected to the section on the tender by a uni- 
versal joint and to the section under the locomotive deck by 
a universal as well as a square slip joint in the shaft. One of 
the illustrations clearly shows the appearance of this flexible 
section. In operation it is found that there is no trouble in 
passing the coal from one section of the spiral to another 
through the ball joints, nor has any trouble been found with the 
freedom of movement between these parts. The fine coal and 
dust which finds its way in between the moving surfaces form 
an excellent lubricant and these parts have a complete freedom 
of movement without oil lubrication. The universal joints in 
the shaft of the conveyor are made of forgings in the simplest 
form, are screwed directly on the end of the shafts. 

The short section of the conveyor under the locomotive cab 


Doors 


View in the Cab. The Jet Control Valve ls Between the 
and Close to the Back Head. 


deck is supported by bearings at either end and its casing is 
rigidly secured to the locomotive deck plate and to the casing 
of the elevating conveyor. It is partially open at the top, hav- 
ing a small trap door in the cab deck for inspection. The 
section of the casing extending under the mud ring, as will 
be seen in the sectional illustration, fits the spiral with only 
moderate clearance for the full circumference, and the last full 
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spiral of this section becomes a feeding mechanism for the 
elevating spiral which of course, must be kept full of coal at 
all times. The bearing at this end of the conveyor is carried 
by a bracket from the top of the trough casing. This bracket 
is made as narrow as possible to give a minimum obstruction 
to the movement of the coal. The horizontal thrust of the 
different sections of this conveyor is resisted by large shoulders 
at each of the bearings. 


The elevating spiral is placed in an exact vertical position 


View of Tank Showing the End of the Conveyor. 


and it extends from the bottom of the horizontal conveyor 
trough to a point about 12 in. above the level of the grate. 
This casing is also securely supported from the frame of the 
locomotive and is built with heavy rigid walls insuring its 
alinement and strength. For protecting the upper end which 
projects above the grate level, from the effect of the heat, a 
conical shape grate has been arranged which includes the top 
ring of casing and extends diagonally downward on the sides 
and in the front, allowing a free circulation of air around the 
casing. The bottom of this casing is made with a well that 
holds the lubricant for bevel gears by which the spiral is driven. 
The shaft has a long bearing above the gear and is supported 
on a ball thrust bearing. There is no bearing at the top of 
this conveyor. 

A small two-cylinder reciprocating steam engine is at pres- 
ent used for driving the conveyors, although experiments are 
being made to ascertain the advantages, if any, of using either 
a turbine or more compact type of engine for this purpose. 
This engine, as at present operated, has a heavy flywheel at one 
end of its shaft and runs at about 160 revolutions per minute. 
It drives the horizontal shaft through a worm gear. This 
horizontal shaft is of large diameter and extends across the 
locomotive. It terminates in a bevel gear on the right end 
just inside the frame and is supported in bearings formed in 
the bed plate of the stoker, which in turn is supported from the 
The large bevel gear meshes with 
two other gears. Both of these drive short shafts which have 
spur gears on the opposite end. The forward gear meshes 
with a gear on the shaft which carries the bevel gear for driv- 
ing the elevating conveyor. The other spur gear meshes with 
and drives through a large gear on the horizontal conveyor. This 
gear is keyed to the section of the conveyor under the cab 
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deck, has its spokes arranged to form a part of the spiral of 
the conveyor and is so enclosed in the housing that the finest 
coal dust cannot reach the teeth. This housing is opened only 
at the point where the small spur gear meshes on the lower 
part of the right side and brass packing rings resting on coiled 
springs form sealed joints on the sides of the gear. 

The jet control valve consists of a small casting containing a 
reciprocating valve and is secured on the boiler head between 
the fire doors. The valve stem projects through the bottom and 
is connected by a link through a rocker to an eccentric on the 
horizontal shaft under the cab deck. The steam supply line is 
connected to the center of the valve casing and a globe valve 
is provided in this line for controlling the pressure in the jets. 
A steam gage shows what pressure is being used. The valve 
is simply a hollow piston valve of the plug type with a connec- 
tion to the steam supply at the center and a discharge from 
either end. As it is moved upward and downward by the ec- 
centric it alternately opens a passage at the top and at the bot- 
tom which conveys the steam through a cored passage in the 
casting to an outlet leading to a pair of the jets. These jets 
are on the ends of 34-in. pipes, of which there are four coming 
from the jet control valve and passing through a 3-in. tube in 
the back water leg. The nozzles are located at about the cen- 
ter and somewhat above the top of the elevating conveyor and 
ere arranged in a form and direction to blow the coal in fan 
shape to different parts of the firebox. Small globe valves 
on each of these supply pipes permit the intensity of the dif- 
ferent jets to be varied as desired. 

Lubrication for all of the important bearings is provided by 
means of oil cups accessible from the outside of the locomotive 
while standing on the ground. The chamber underneath the 
vertical elevator, which contains the bevel gears, is kept filled 
with oil at all times, the filling pipe being continued to the 
right side of the locomotive just above the frame. Other bear- 
ings have either grease cups or oil holes which can be occasion- 
ally lubricated when necessary. 

In operation, it has been found that the running of the con- 
veyor when handling between 4,000 and 5,000 Ibs. of coal an 
hour requires very little power. In fact, an estimate based on 
the speed of the small engine and the steam pressure, indi- 
cates that not more than 7 horse power is required for this 
purpose. The operation of the machine is remarkably noise- 
less and when the locomotive is in operation it is impossible 
to tell if the stoker is running or not except as observation 
is made of some moving part. In the case of the consolidation 
type locomotive on which the stoker is now being used, but 
one alteration was found necessary in the adjustment or ar- 
rangement of the locomotive. This consisted of enlarging the 
nozzle from 4% in. to 5% in. diameter. The locomotive is 
equipped with a brick arch and records have been made of 
the steam pressure during the past three months, readings be- 
ing taken every five minutes while the locomotive was in oper- 
ation, from which it is found that the average pressure for 
this time is 198 lbs., with the pops of the locomotive set to open 
at 200 Ibs. It has been found that the distribution of coal over 
the grate is remarkably uniform and that the only necessity for 
using the rake occurs when there has been an unwise or too 
prolonged change made in one of the distributing jets which 
has supplied too much coal to a certain section. 

The stoker is manufactured by the Standard Stoker Company, 
with offices at Grand Central Terminal, New York, and the 
du Pont, building, Wilmington, Del. 

SEASONING TIMBER BY ELectricity.—In describing his latest 
researches on the electrical seasoning of timber, Dr. Nodon 
claims that his process can be applied in the forest where the 
trees are felled, since no cumbrous or costly equipment is re- 
quired. The process depends on the electrolysis of cellulose and 
its derivatives.—The Engineer. 
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MAHR OIL BURNER 


A new type of burner that has found extensive use on car 
repair tracks and in railway shops has recently been perfected 
and placed on the market by the Mahr Manufacturing Com- 
pany, Minneapolis, Minn. An illustration of the equipment with 
its three nozzles is shown in Fig. 1, and the design of the nozzle 
is clearly shown in Fig. 2. The most marked results obtained 
from the burners in actual service have been in the repairing of 
steel car underframes and of steel cars. Reports from the users 
of this device have been very satisfactory, and in many cases 
incidents were mentioned where a considerable saving had been 
made by its use. On one large road several 100,000-Ibs. capacity 


Fig. 1—Mahr Oil Burner for Car Repairs. 


self-clearing hopper cars that had been badly damaged in a 
wreck and relegated to the scrap pile, were reclaimed with the 
aid of these burners and are now in active service. Fig. 3 shows 
one of these cars as wrecked, and Fig. 4 after it had been re- 
paired. This was accomplished by heating the sheets and jack- 
ing them back into place, it not being necessary to cut the rivets 
during the work. The underframes of two cars which were 
badly damaged in a wreck were placed in good condition at a 
cost of $215 each, with the aid of this burner. 

While the use of this burner in heavy repairs is successful, it 


Fig. 2—Mahr Double Combustion Chamber Torch. 


has found a still greater field in light repair work. With the 
ever increasing use of the steel underframe the slight repairs 
required by the car inspectors, such as bent end sills, bolsters, 


‘ side sills, buckled sheets, etc., become an important and some- 


times a costly factor in repair track work. With the aid of this 
burner such work is very quickly accomplished. 

The elbow torch is readily used in heating the flanges of bol- 
sters that have been damaged by shifting hooks, etc. One such 
piece of work was done in ten minutes by the ordinary repair 
track gang. The burner may also be used in close proximity to 
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the wooden structure of the car without injuring it in any way. 

The burner may also be used in the shop in straightening axles. 
The axle is first heated and then bent straight by a jack; in one 
case worthy of note the work cost 20 cents. It has other uses 


throughout the shop, such as preheating locomotive parts prepar- 
atory to welding, bending and straightening, etc., making shrink- 
age fits, melting out bearings, heating bearings for babbitting, etc. 
In the boiler shop it is used for mud ring corners, flanging throat 
sheets, firebox door holes, annealing, etc. — 

The construction and operation of the burner is very simple. 


Fig. 3—Hopper Car Damaged in a Wreck. 


The tank is loaded with either crude oil or kerosene through the 
strainer at the top. The air pressure from the shop line is also 
admitted through this connection, two valves being applied for 
controlling these operations. The other two valves control the 
delivery of the air and the oil to the hose connections. The 
operator controls the intensity of the flame by the plug valve 
which is in the air line, and a needle valve for the oil, located at 
the burner but controlled through a long stem extending back to 
the end of the lead pipes. This permits of heating inaccessible 
parts of cars or locomotives without interfering with the oper- 
ation of the burner. The construction of the burner is clearly 
shown in Fig. 2. The first chamber is so constructed as to choke 


Fig. 4—Car Shown in Fig. 3 After Being Repaired. 


the atomized oil so that it may be thoroughly ignited and on 
passing out of this chamber it draws more air through the aux- 
iliary intake as indicated, which will complete the combustion 
of the atomized oil. Most any workman may be taught to handle 
the equipment in a short time. 

The burner shown in Fig. 1 is specially designed for steel car 
work. The small straight nozzle and the elbow nozzle will heat 
an area 18 in. in diameter, and the larger nozzle, an area of 36 
in. in diameter on a %-in. steel plate in a few minutes. The tank 
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has a capacity of 20 gals. The small nozzle will consume 6 gals. 
per hour and the large nozzle 9 gals. per hour. The weight of 
the entire outfit is 210 lbs. Smaller burners are also made for 
other classes of work, and a special torch may be had for remov- 
ing paint. 


ee 


TOOL FOR REPAIRING TRIPLE VALVES 


One of the accompanying illustrations shows a triple valve 
with the check valve case broken and the thread stripped at the 
branch pipe connection. Either of these defects would make 
this part worthless and would necessitate its being scrapped. 


Triple Valve With Broken Check Valve Case and Stri, »ed Thread. 


In order to prevent this loss of material, a tool which is 
called the R. & G. Jiffy repair tool is being made by A. N. Rutan, 
365 West Gray street, Elmira, N. Y., for repairing such de> 
fects. The parts and the assembled tool are shown in another 
of the illustrations. The die A is used for recutting the thread; 


Parts and Assembly of the R. and G. Jiffy Repair Tool. 


the shank of the tool B passes through the cap E and has se- 
cured to it a facing cutter C and a counterboring cutter D. The 
thread on the cap E screws into that on the body F, which in 
turn is screwed to the thread on the triple valve and steadies 


626 


the tool when it is being used. The holes shown in F are to 
provide a means of escape for the chips. 

Another of the illustrations shows the tool in use and the 
‘results which can be accomplished by it. In the upper left hand 
corner is shown the die in use cutting new threads on the 
broken part. This die is made so that it can be easily and 
quickly operated under a car or in places where very little 
space is available. It usually takes about three minutes to cut 
the new threads. In the upper right hand corner the repair 
tool is shown in position after the threads have been renewed. 
The facing and counterboring of the damaged part are accom- 
plished in one operation, the time necessary being from four to 
six minutes. In the lower left hand view is shown a West- 


Method of Using the Tool, and Repaired Westinghouse and New 
York Triple Valves. 


inghouse triple valve after repairs have been completed, while 
in the lower right hand corner is shown a repaired New York 
triple valve. 


LANDIS STATIONARY PIPE DIE HEAD 


A new stationary pipe die head that is simple in construction 
and is applicable to certain pipe machines of the rotating pipe 
type has been perfected by the Landis Machine Company, 
Waynesboro, Pa. A general idea of its operation may be ob- 
tained from the illustration. The head is composed of four 
major parts, namely, the head body which carries the chaser 
slides, the chaser slides, the operating ring, which imparts the 
oscillatory motion of the handle to the chaser slide, giving the 
chasers a universal radial movement to and from the center, and 
the chasers. 

There are several important characteristics of this die. Its 
life is ten to twenty times that of the ordinary hobbed type die, 
due to the type of chasers used. Moreover, the line contact the 
chasers have with the work reduces the friction and permits of 
much higher cutting speeds. This increase in speed is aug- 
mented by the flexible rake feature, which makes it possible to 
obtain the best cutting condition and successfully thread all 
grades and kinds of pipe. 

Since the lengths of thread on the standard sizes of pipe are 
fixed, a die that requires grinding in the throat is necessarily 
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comparatively short lived, as a few grindings will cause the 
length of thread to fall below the standard. This objection is 
eliminated with this die, since the cutting contour is always the 
same, this being due to the fact that the chasers are ground on 
their inner ends and never on the bevel surfaces which form the 
throat. 

As one set of dies covers the entire range on all sizes of 
«standard pipe where the pitch is the same, it is unnecessary to 
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Graphical Comparison cf Chasers for Pipe Threading. 


remove the chasers from their holders, except for grinding pur- 
poses. Their removal is accomplished by slackening the two 
chaser clamping screws on each holder just enough to allow 


Die Head for Pipe Threading. 


the chasers to be slipped from their seats. They are set to the 
proper position by bringing the cutting edges flush with the 
flat surfaces on the chaser slide provided for that purpose. A 
steel scale or straight edge will simplify this operation. 


NoveMBEr, 1913. 


NEW POWER REVERSE GEAR 


It is becoming generally recognized by railway men that 
locomotives in switching service, equipped with power re- 
verse gear, can handle a much larger tonnage than those 


Arrangement of Lever and Valve in the Cab. 


without, and as an adjunct to the efficiency and comfort of 
the crew such equipment cannot profitably be overlooked. 
The Casey-Cavin reverse gear, which is a new power gear, 
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cab. This application was made to some 0-6-0 type switching 
locomotives for the Canadian Northern. 

The device consists essentially of a cylinder containing a 
piston, and rods so arranged as to shift the links or radius 
bars, and a valve containing two independently movable discs, 
one operated by the hand lever and the other by the connect- 
ing bar from the piston. These valve discs are so ported and 
arranged that on a movement of the hand controlled disc, 
pressure is admitted to one end of the cylinder and exhausted 
from the other end, thereby producing a movement of the 
piston which brings the ports in the other disc to the same 
relation that they originally bore to the hand controlled disc. 
After either a complete reversal or only a “hooking-up” of 
the motion, the pressure is held on both sides of the piston, 
thereby locking it at any point. From this it will be seen 
that should any excessive strain be set up in the reach rod, 
causing a movement of the piston, a compensating admission 
of pressure would take place on the opposite side of the pis- 
ton. The point of cut-off is indicated by the position of the 
lever on the quadrant, corresponding to the hand type of 
lever, thereby guarding against confusion to inexperienced 
enginemen. 

The cylinder is compact and can readily be attached to the 
boiler, firebox or running board in a substantial manner with- 
out interfering with other parts of the locomotive. The space 
occupied in the cab is very small, the travel of the handle 
being about 16 in.; the maximum pull necessary is from 12 
to 15 Ibs. The device is preferably operated by air pressure, 
but provision is made for the use of steam in the event of 
trouble with the air system. The total weight of the gear 
for a simple locomotive is about 375 lbs., and for a Mallet 
about 500 Ibs. 

Reports from applications made thus far are extremely sat- 
isfactory and seem to indicate that the device fills a long felt 
want, as it is reliable and at the same time so simple that it 
adds little or nothing to the cost of maintenance. A gear de- 
signed on similar lines and equipped with a positive mechan- 
ical locking device has also been developed by this company 
for fast passenger locomotives. 


PAINT ON RusTED SURFACES.—As a result of a series of ex- 
periments carried out by him, Dr. J. Newton Friend considers 


Application of Casey-Cavin Power Reverse Gear to a Canadian Northern Switching Locomotive. 


has recently been introduced by the Canadian Locomotive 
Company, Ltd., Kingston, Ont., and patents are pending in 
several countries. The illustrations show the general ar- 
rangement and also the controlling valve and lever in the 


that a single coating of rust on ironwork to be painted is an 
advantage, as it permits a thinner paint to be used, and also 
enables it to grip better. An ordinary thick coating of rust, 
however, is objectionable.—The Engineer. 


TIRE HEATERS 


It has been claimed that a tire can be expanded and removed 
from the wheel center after ten minutes heating, but in these 
claims the time for: attaching and removing the heater is not 
mentioned. In the development of the Hauck portable tire 
heater for roundhouse and similar work, it has been considered 
of prime importance to use the least possible time in attaching 
and detaching the outfit. The flexible casing of this heater is 
made up of sectional interchangeable steel segments in any num- 


Hauck Stationary Tire Heater. 


ber required and of the general form shown. Attached to these 
‘segments are brackets furnished with an index to assist in set- 
ting to any required diameter of tire. A steel frame truck is 
:provided, if desired. These heaters are adapted for burning 
-crude oil, and the tire casing can be adjusted to fit tires from 
33 in. to 96 in. in diameter. 

For mounting new or old tires it is customary to heat as many 
sets as can be conveniently handled by the force or equipment 


Tire Heater. 


Hauck Portable 


available. The Hauck stationary type tire heater consists of a 
single Hauck special oil burner which is placed in the center of 
the nest of tires to be heated. It can be instantly lighted and 
readily adjusted to suit conditions. The flame is directed against 
the inside diameter of the tires, heating them quickly and evenly. 
It is claimed that a single burner machine is more easily started 
and controlled than one with two or more burners. 


SEPTEMBER ANTHRACITE SHIPMENTS.—The total shipments of 
anthracite coal from Pennsylvania in September were 5,572,279 
tons as against 5,876,496 tons in September, 1912. 
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DOUBLE SPINDLE GRINDER 


A new 18-in. disc grinder, having several interesting features, 
has been developed by C. H. Besly & Company, Chicago. |; 
has two discs for grinding two parallel surfaces simultaneously, 
each being directly mounted on the shaft of a motor. The righ 
hand motor and its disc can be moved by means of a gear ani 
rack, and clamped at any desired distance within a maximum of 
10 inches from the other disc. In order to bring the discs in 
contact with the work the shaft and disc of the right-hand motor 
can be moved forward about one inch by means of the lever 
at the end of the shaft. A micrometer stop screw, graduated to 
.001 in., limits this motion so that work can be ground accurately 
to gage and then duplicated. 

The dust hood telescopes automatically as the distance be- 
tween the discs is varied. Ten work tables, varying in size frum 
Y4 in. to 55/16 in. in width, and suitable for all sizes of work 


Double Grinder with Adjustable Head. 


within the capacity of the machine, are regularly furnished. | 

The motors are of the Westinghouse steel frame induction 
type with special bearing brackets to carry the unusually large 
bearings required for grinding service. The capacity of each 15 
5 horsepower. 


Cryton’s Raitways.—The railways of Ceylon are owned by 
the government, and there were 577 miles of line in operation 
at the end of June, 1911. Certain lines from Ratnapara 
Mannar are under construction, while the construction of the 
Chilaw line has been authorized. 


Tue Brick ArcH AND Smoke.—The brick arch, by retaining 
heat and retarding the flow of the gases, permits their ignition, 
while without the arch they would escape without reaching the 
ignition point, and a portion at least would form smoke. The 
amount of smoke reduction, although comparatively small, 15 
sufficient to warrant consideration, and application of arches 
alone or in combination with other devices.—D. F. Crawford 
before the International Society for the Prevention of Smoke. 


Care to Carro Raitway.—In an article dealing with the com 
struction of the Cape to Cairo Railway, a writer in Colonial 
Life says: “The work has been stupendous and the difficulties 
immense. There have been the unfriendly attitude of the al 
tives to contend with and overcome; encounters with lions 
elephants, and other wild beasts in the northwestern parts 0 
Rhodesia; and then, as the Congo was approached, the ravages 
of the white ant and other termites had to be reckoned with— 
The Engineer. 


NEWS DEPARTMENT 


Intoxicating liquors cannot be sold in railroad cars in the 
state of Ohio after November 4, the attorney general having 
advised the state authorities that the constitution forbids the 
maintenance of “moving saloons.” 


The United States Civil Service Commission announces ex- 
aminations for telegraph and telephone engineers, senior and 
junior, and for telegraph and telephone inspector for service 
under the Interstate Commerce Commission in valuation of the 
property of common carriers. 


The new locomotive shops of the Wabash at Decatur, Ill, 
were opened on October 18, and 200 men employed at the 
Springfield shops have been moved, or will move to Decatur 
to take positions in the new shops, to which has been trans- 
ferred much of the machinery from the old plant. Officers of 
the Wabash held a banquet in Decatur on the evening of Oc- 
tober 18, 


The International Railway Fuel Association has grown from 
an initial membership of 35 on November 20, 1908, to 615, the 
present membership. With a view of attempting to increase 
the membership to a minimum of 1,000 before the annual meet- 
ing to be convened in May, 1914, the executive committee has 
made a special appeal to every member to secure at least one 
new member. 


SAFETY FIRST ON THE GRAND TRUNK 
The Grand Trunk Railway of Canada, on which George 
Bradshaw has been promulgating “safety-first” ideas, has issued 
a placard 10 in. x 6% in., the substance of which is reprinted 
below. The lettering is blue and red on white cardboard—a red, 
white and blue effect. At each corner in the border is a print 
of the safety first button. 


GRAND TRUNK RAILWAY SYSTEM. 


THE PLEDGE. 


I will Railroad according to the Book of Rules. I will do all in my 
power to guard against unsafe acts on my part. If I see a fellow employee 
doing his work in an unsafe manner, 1 will speak to him, as a friend, 
and use my moral influence to have him perform his duties in the Safest 
Possible Manner. I will remember and practice at all times SAFETY 
FIRST. 

EIGHTY-THREE PER CENT. of all persons injured on ratiroads are 
YOU MEN WHO WORK FOR THE ROADS. SIXTY-SIX PER CENT. 
of all preventable injuries sustained by you are DUE TO UNSAFE 
PRACTICES which you could avoid, 


MEETINGS AND CONVENTIONS 


American Society of Mechanical Engineers—A new cen 
trifugal pump with helical impeller will be the subject of a 
paper to be presented Tuesday, November 11, by C. V. Kerr, 
sales engineer of the A. S. Cameron Steam Pump Works, New 
York. Discussion will follow in which all are invited to take 


Railway Business Association—The fifth annual meeting and 
dinner will be held Thursday, December 11, at the Waldorf- 
Astoria Hotel, New York. The business meeting will be at 11 
a. m.; the election of officers at 1:30 p. m., and the dinner at 
7 p. m. promptly. The speakers will be Howard Elliott, chair- 
man, New York, New Haven & Hartford, and the Hon. James 
M. Cox, Governor of Ohio. A feature of the dinner last year 
was that numerous members invited citizens in position to in- 
fluence public opinion and governmental policy, and the general 
executive committee expresses the hope that this plan may 
become still more general this year. 


Car Foremen's Association of Chicago.—The annual election 
of officers of the Car Foremen's Association of Chicago, held Oc- 
tober 13, resulted as follows: President, George F.' Laughlin, 
general superintendent, Ármour Car Lines; first vice-president, 
C. J. Wymer, general foreman, Belt Railway; second vice- 
president, A. Le Mar, master mechanic, Pennsylvania Railroad; 
treasurer, M. F. Covert, assistant master car builder, Swift & 
Company; secretary, Aaron Kline, 841 North Fiftieth court, 
Chicago. The election was followed by a banquet, vaudeville 
and dance. The association is in a prosperous condition, hav- 
ing a membership of 876 practical car men. 


The following list gives names of secretaries, dates of next or regular 
meetings, and places of meeting of mechanical associations. 


Ain Brake Association.—F. M. Nellis, 53 State St., Boston, Mass. 

AMERICAN RAILWAY Master Mecnanics’ Assoc.—J. W. Taylor, Old Colony 
building, Chicago. 

AMERICAN RAILWAY TOOL ForEMEN’s AssociATION.—A. R. Davis, Central of 
Georgia, Macon, Ga. 


AMERICAN Socigty FOR TESTING MATERIALS.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 


AMERICAN Society oF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Annual meeting, December 3-6, Engi- 
neering Societies” Building, New York. Railroad session, Thursday 
morning, December 5. 


Can FOREMEN'S ASSOCIATION OP CHICAGO.—Aaron Kline, 841 North Fiftieth 
Court, Chicago; 2d Monday in month, Chicago. 

Cmier INTERCHANGE Car Inspectors’ AND CAR FOREMEN'S ASSOCIATION.— 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL RAILWAY FugL Assocration.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 

INTERNATIONAL RAILWAY GENERAL FOREMEN's Assoctation.—William Hall, 
829 W. Broadway, Winona, Minn. 

INTERNATIONAL RAILROAD MASTER BLACKSMITHS” ASSOCIATION.—A. L. Wood- 
worth, Lima, Ohio. 

Masrex Boer Maxers’ Association.—Harry D. Vought, 
New York. 

Master Can Buirtpers’ Association.—J. W. Taylor, Old Colony building, 
Chicago. 

Mastr Car AND Locomotive Painters’ Assoc. or U. S. AND Canwava.—A. P. 
Dane, B. & M., Reading, Mass. 

RAILWAY STOREKEEPERS” Association.—J. P. Murphy, Box C, Collinwood, 
Ohio. 


95 Liberty St., 


part. An informal dinner (a la carte) will be served at TRAVELING ENGINEERS’ AssociaTION,—W. O. Thompson, N. Y. C. & H. R., 
6:30 p. m. East Buffalo, N. Y. 
RAILROAD CLUB MEETINGS 
Club Next | Title of Paper Auth i Setet | Add 
u Meeting. itle per. uthor. | ecretarys: A ress. 
Canadian ....... Nov. 11 |Conservation Through Railway Electrifica- | 
HOn esinin ae demas sae eee hat ee G. P. Cole cri Jas. Powell ......| Room 13, Windsor Hotel, Montreal. 
Central ......... Nov. 14 |From Mine to Mold...........ooooooo..o.. H. B. B. Yergason.. it D. Vought... .|95 Liberty St., New York. 
New York .......| Nov. 21 |Past, Present and Future of Railway Clubs. ne M. Brady... H. D. Vought..... :95 Liberty St., New York. 
Pittsburgh .......| Nov. 28 |Workmen’s Compensation. ....sssesessesses C. W. Garrett........ J. B. Anderson.. onions Station, Pittsburgh, Pa. 
Richmond ....... Nov. 10 | Election of Officers +. os ccd .0su ce eeseees | wa ens teu vies tad iF. O. Robinson.. C. Ry., Richmond. Va. 
t. Louis ..... ..| Nov. 14 | The Democratic Side of Public School Work| Prof. A. R. Moyan..|B. W. Frauenthal.. inion” Station, St. Leuis, Mo. 
Western ........ Nov. 18 [Not announced ......o.oooooooomooomo.»oso J. H. Tinker PERS Jos. W. Taylor.. - 390 Old Colony Bldg., Chicago, Ill. 


——- 


629 


PERSONALS 


It is Our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in help- 
ing to bring this about. 


GENERAL 


The office of assistant superintendent of motive power of the 
Missouri, Kansas & Texas, at Denison, Tex., heretofore held by 
N. L. Smithan, has been abolished, and Mr. Smithan has been 
transferred to the mechanical department at Waco, Tex. 


H. T. BENTLEY, principal assistant superintendent of motive 
power and machinery of the Chicago & North Western, has been 
appointed superintendent of motive power and machinery, suc- 
ceeding Robert Quayle, 
promoted. Mr. Bentley 
was born June 4, 1862. 
He was educated at 
Dulwich College, and 
began railway work in 
1877 with the London 
& North Western of 
England, where he was 
employed as an appren- 
tice machinist until 
1887. ¡Je was then for 
five years foreman of 
enginehouse of the 
same road at Chester, 
England. In 1892 he 
began work for the Chi- 
cago & North Western 
as machinist at the Chi- 
cago shops. Later he 
was made foreman of 
shops at Boone, Iowa, 
and from 1895 to 1898 
was foreman at Belle Plaine, lowa. He was then general fore- 
man at Clinton, Iowa, and subsequently from April 1 to Decem- 
ber 30, 1899, was master mechanic of the Madison division. Mr. 
Bentley was transferred to the Iowa division as master mechanic 
on January 1, 1900, where he remained until August 31, 1902, 
when he was appointed assistant superintendent of motive power 
and machinery at Chicago, the positon he now leaves. Mr. 
Bentley was president of the Western Railway Club 1906-1907; 
president of the American Railway Master Mechanics’ Associa- 
tion 1911-1912, and president of the International Railway Fuel 
Association 1912-1913. He is chairman of the sub-committee 


H. T. Bentley. 


of mechanical officials of the General Managers’ Association of ` 


Chicago for the prevention of smoke in the city of Chicago, and 
also is a member of the Headlight Committee of the Master 
Mechanics’ Association. Mr. Bentley also is a member of the 
American Society of Mechanical Engineers. 


B. B. MILNER, assistant master mechanic of the Philadelphia, 
Baltimore & Washington at Wilmington, Del., has been appointed 
special engineer on the staff of the senior vice-president of the 
New York Central Lines with headquarters at New York. He 
began railway work as a machinist’s helper in the Parsons, Kan., 
shops of the Missouri, Kansas and Texas, resigning in 1900 to 
enter the mechanical engineering school of Purdue University 
from which he graduated in 1904. He then entered the service 
of the Pennsylvania Railroad as special apprentice at the Altoona 
shops. From September, 1904, to the following year he was en- 
gaged in work under E. D. Newson, engineer of tests, and 
chairman of the committee appointed by the Association of 
Transportation Officers to investigate “The Low Mileage of 
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Freight Car Equipment” and then was special representative of 
the superintendent of motive power. In the fall of 1905 he was 
again assigned by the engineer of tests to special work and in 
1906 was placed in charge of planning a rearrangement in the 
location of machine tool equipment at the Altoona Shops. Dur- 
ing the first half of 1908 he was sent to the west to visit the 
principal railway shops for the collection of ideas on betterment 
methods and practices and for a short time was engaged in 
putting these into effect. During 1908 and 1909 he was engaged 
in special work under the direction of H. M. Carson, then as- 
sistant to the general manager of the Pennsylvania Railroad at 
Philadelphia, and continued special work under his successor, 
J. E. Rogers, principally upon the study of betterment problems. 
He was appointed assistant master mechanic at Wilmington, 
Del., in May, 1911, but was temporarily relieved of his duties in 
1912 to handle the preparation under the general manager at 
Philadelphia of the Pennsylvania’s case for presentation to the 
board arbitrating the engineers’ demands for increases in wages 
and adjustments of working conditions. He was engaged in 
similar work in the firemen’s arbitration in 1913, under the 
direction of the chairman of the conference committee of man- 
agers and since January, 1913, when he was relieved of those 
duties, he has again been engaged as assistant master mechanic 
at Wilmington. 


Harry W. HINMAN, apprentice school instructor of the Atchi- 
son, Topeka & Santa Fe, at Topeka, Kan., has been transferred 
from 422 Buchanan street to 705 West street. 


Mayor CHARLES Hine, vice-president of the Southern Pacific 
of Mexico and the Arizona Eastern, has resigned, effective October 
16, to return to the field of expert railway work along organiza- 
tion and efficiency lines. 
He already has been em- 
ployed to do work along 
these lines on the Cana- 
dian Northern and while 
engaged on this his 
headquarters will be at 
Toronto, Ont. His 
permanent headquarters, 
however, will be at New 
York City. Major Hine 
was born March 15, 1867, 
at Vienna, Va., and was 
graduated from the 
Washington (D. C.) 
high school in 1885 and 
from the United States 
Military Academy at 
West Point in 1891. He 
was graduated from the 
Cincinnati Law School 
and admitted to the bar 
in 1893 while serving as 
lieutenant in the United States Army. He began railway work 
in April, 1895, and for three years was employed by the Cleve- 
land, Cincinnati, Chicago & St. Louis successively as freight 
brakeman, switchman, yardmaster, conductor, chief clerk and 
trainmaster of the Cincinnati-Indianapolis district. He was then 
granted leave of absence in April, 1898, to serve in the Santiago 
campaign of the Spanish-American war as Major U. S. Volun- 
teers, returning to the Big Four in February, 1899, as train- 
master at Cincinnati, O. In September of that year he was 
made general superintendent of the Findlay, Ft. Wayne & West- 
ern. He was inspector of safety appliances for the Interstate 
Commerce Commission in 1900, resigning November 1 of that 
year to go to the Chicago & Alton as assistant superintendent 
at Roodhouse, MM. Major Hine was receiver of the Washington, 
Arlington & Falls Church Electric railway 1907 to 1908, and 
subsequently held various staff positions in special work and 


Charles Hine. 
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reports on the Chicago & Alton, Chicago, Rock Island and Pacific, 
St. Louis & San Francisco, Chicago & Eastern Illinois, Chicago, 
Burlington € Quincy, Erie, Intercolonial, Prince Edward Island, 
Delaware € Hudson, Georgia € Florida railroads and National 
Railways of Mexico as well as other smaller roads. While with 
Gunn, Richards & Company, in 1907, he assisted in a revision of 
the business methods in the Department of the Interior at 
Washington, D. C. As temporary special representative of Presi- 
dent Taft in 1910, he outlined a programme for improving or- 
ganization and methods of executive departments of the United 
States government. From July, 1908, to December, 1911, as 
organization expert for the Union Pacific and Southern Pacific, 
he originated and installed the Hine unit system of organization. 
He was then in January, 1912, made vice-president and general 
manager of the Southern Pacific of Mexico and the Arizona 
Eastern, which position he now resigns, as above stated. Major 
Hine is the author of “Letters from an Old Railway Official to 
His Son,” published by the Railway Age Gazette, and of other 
works. 


RoperT QUAYLE has been appointed general superintendent of 
the motive power and car departments of the Chicago & North 
Western, with headquarters at Chicago, Ill. Mr. Quayie was 
born at Douglas, Isle of 
Man. He began railway 
work with the Chicago & 
North Western in 1871 
as machinist apprentice 
and until June, 1885, 
was successively jour- 
neyman machinist, gang 
boss and foreman. He 
was then promoted to 
the position of master 
mechanic and nine years 
later, on December 1, 
1894, was made superin- 
tendent oí motive power 
and machinery. After 
serving in the latter 
capacity for 19 years he 
will on November 1 be- 
come general superin- 
tendent of the motive 
power and car depart- 
ments, with headquarters 
at Chicago, as above noted. Mr. Quayle was president of the 
Railway Master Mechanics’ Association, 1898-1899. 


Robert Quayle. 


J. E. O’Brien, superintendent of motive power of the Western 
Pacific at Jeffery Shops, Cal., has been appointed assistant me- 
chanical superintendent of the Missouri Pacific and St. Louis, 
Iron Mountain & Southern, with headquarters at St. Louis, Mo. 


Harry Rose Warnock, has been appointed superintendent of 
motive power of the Western Maryland, with headquarters at 
Hagerstown, Md. Mr. Warnock was born on July 16, 1870, at 
Newcastle, Pa., and was educated in the public schools. He 
began railway work in June, 1889, with the Pennsylvania Lines 
West of Pittsburgh as a freight brakeman, and later in the 
same year went to the Pittsburgh & Lake Erie as a brakeman. 
He was then locomotive fireman and later engineman on the 
same road. From May, 1901, to May, 1904, he was cons :cutively 
engine despatcher, roundhouse and general foreman on the 
Monongahela division of the same road, and then to October, 
1905, was master mechanic of the West Side Belt, at Pittsburgh, 
Pa. In October, 1905, he became general foreman of the 
Monongahela Railroad and was subsequently made master me- 
chanic of that road, which positon he held at the time of his 
recent appointment as superintendent of motive power of the 
Western Maryland, as above noted. 
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MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


E. L. AKans has been appointed master mechanic of the 
Virginia & Southwestern at Bristol, Va.-Tenn., succeeding J. W. 
Gibbs. | 


W. U. APPLETON, assistant to superintendent of motive power 
oí the Intercolonial, at Moncton, N. B., has been appointed 
general master mechanic of the Intercolonial and the Prince Ed- 
ward Island railways, in charge of all engine houses and shops 
(except Moncton shops), locomotives and machinery, with head- 
quarters at Moncton. 


W. E. Barnes has been appointed district master mechanic, 
district No. 3 of the Intercolonial, with office at Moncton, N. B. 


Joun C. BasrorD has been appointed assistant road foreman 
of engines of the Philadelphia division of the Baltimore & Ohio, 
with headquarters at Baltimore, Md. 


H. G. Castron has been transferred as master mechanic of 
the Chicago, Burlington € Quincy from Beardstown, Ill., to 
Brookfield, Mo. 


GILBERT DEMPSTER has been appointed master mechanic of the 
Southern Railway Company in Mississippi, with headquarters at 
Columbus, Miss., succeeding F. E. Patton, promoted. 


J. T. FLavin, master mechanic, has assumed charge of the 
locomotive and car departments of the Chicago, Indiana & 
Southern, with headquarters at Gibson, Ind., reporting to the 
superintendent and the jurisdiction of D. R. MacBain, super- 
intendent of motive power, has been withdrawn. 


W. J. FRAUENDIENER has been appointed master mechanic of 
the Eastern division of the Cleveland, Cincinnati, Chicago & St. 
Louis, with headquarters at Bellefontaine, Ohio, succeeding J. T. 
Luscombe, resigned. 


J. W. Grass has been appointed master mechanic of the South- 
ern Rdilway at Sheffield, Ala., succeeding Frank Johnson. 


GEORGE A. Moriarty, whose appointment as master mechanic 
of the New York, New Haven & Hartford, with headquarters 
at South Boston, Mass., was announced in the October number, 
was born on July 24, 
1872, at Connellsville, 
Pa., and was educated in 
the schools of Cincin- 
nati and the high schools 
of Newark, Ohio. He 
began railway work in 
February, 1887, as a ma- 
chinist apprentice on the 
Baltimore & Ohio, and 
from March, 1891, to 
September, 1895, was 
machinist successively on 
the Pennsylvania Rail- 
road, the Baltimore & 
Ohio, the Louisville & 
Nashville, the Cincinnati, 
New Orleans & Texas 
Pacific, and the Cleve- 
land, Cincinnati, Chicago 
& St. Louis. He then re- 
turned to the service of 
the Baltimore & Ohio as 
machinist, and was subsequently machine shop foreman and gen- 
eral foreman on the same road. From August, 1898, to July 
of the following year he was in a contract shop, and then to 
May, 1903, was first a gang foreman on the Baltimore & Ohio, 
then roundhouse foreman, and later general foreman. In June, 
1903, he went to the Erie as general foreman, and later became 
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master mechanic, leaving that company in August, 1907, to be- 
come master mechanic of the’ New York, New Haven & Hart- 
ford on the Old Colony division at Providence, R. I., which 
position he held at the time of his recent appointment as master 
mechanic. 


A. E. Hae has been appointed road foreman of engines of 
the Tucson division of the Southern Pacific, with headquarters 
at El Paso, Tex., succeeding H. Moore. 


T. W. Hennesy has been appointed district master mechanic, 
district No. 2 of the Intercolonial, with office at Campbellton, 
N. B. 


F. Hopnapp has been appointed road foreman of engines of 
the Baltimore € Ohio Southwestern, with headquarters at 
Flora, Ill. 


Mark JEFFERSON has been appointed assistant master me- 
chanic of the Lehigh Valley, with office at Easton, Pa. 


FRANK JOHNSON has been appointed master mechanic of the 
Southern Railway at Birmingham, Ala., succeeding E. M. 
Sweetman. 


Georce J. Kintz has been appointed division foreman of the 
Atchison, Topeka & Santa Fe at Deming, N. M., succeeding 
George A. Belcher. 


C. A. McCartuy, master mechanic of the Chicago, Rock 
Island & Pacific at Shawnee, Okla., has resigned to become 
master mechanic of the Colorado Springs & Cripple Creek 
District Railway, with office at Colorado Springs, Colo. 


H. D. McKenzie, general locomotive foreman of the Inter- 
colonial at Moncton, N. B., has been appointed district master 
mechanic, district No. 4, with office at Stellarton, N. S. 


H. S. Morep, master mechanic of the Chicago, Burlington € 
Quincy at Ottumwa, Iowa, has been appointed master mechanic 
at Aurora, Ill., succeeding J. B. Roach, transferred. 


F. W. NeLsoN, whose appointment as master mechanic of 
the Western division of the New York, New Haven & Hart- 
ford, with headquarters at Waterbury, Conn., was announced 
in the October number, was born on April 25, 1876, at 
Ogdensburg, N. Y., and was educated in the high schools. 
He began railway work in December, 1900, as a fireman on the 
New York, New Haven & Hartford, and has been in the con- 
tinuous service of that road ever since. In March, 1903, he 
was made engineman, and from December, 1910, to May, 1913, 
he was road foreman of engines. He was promoted to general 
road foreman of engines on May 1, 1913, which position he 
held at the time of his recent appointment as master mechanic 
of the western division of the same road, as above noted. 


W. J. O'NeiLL has been appointed master mechanic of the 
Panhandle and Indian Territory divisions of the Rock Island 
Lines, with office at Shawnee, Okla., succeeding C. A. McCar- 
thy, resigned to accept service with another company. 


J. B. RoacH, master mechanic of the Chicago, Burlington & 
Quincy at Aurora, Ill., has been transferred to Beardstown, Ill., 
in a similar capacity, succeeding H. G. Castron, transferred. 


W. F. Ross has been appointed road foreman of engines of 
the Baltimore & Ohio, with headquarters at Benwood Junction, 
W. Va., succeeding J. F. Little. 


H. W. SHARPE, acting master mechanic of the Intercolonial 
at Riviere du Loup, Que., has been appointed district master 
mechanic, district No. 1, of the Intercolonial, with office at 
Riviere du Loup. 

G. M. Stone has been appointed master mechanic of the 
Oklahoma division of the Rock Island Lines, with headquarters 
at Chickasha, Okla., succeeding W. J. O'Neill, transferred. 


D. R. Sweney has been appointed master mechanic of the 
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Chicago, Burlington & Quincy at Ottumwa, Iowa, succeed:ng 
H. S. Mored, transferred. 


K. Tate has been appointed assistant master mechanic -: 
the Eastern division of the Cleveland, Cincinnati, Chicago 4 
St. Louis, with headquarters at Bellefontaine, Ohio. 


E. M. SwEETMAN, master mechanic of the Southern Railway 
at Birmingham, Ala., has been appointed master mechanic with 
headquarters at Princeton, Ill, succeeding G. N. Howson, pre 
moted. 


Harry WuHitTHam has been appointed division foreman <i 
the Atchison, Topeka & Santa Fe Coast Lines at Gallup. N 
Mex., succeeding George E. Johnson. 


CAR DEPARTMENT 


ALBERT A. ALLisoN has been appointed car foreman of th: 
Atchison, Topeka & Santa Fe at West 38th Place, Chicago, suc- 
ceeding Frank Wilkinson. 


Georce E. SMART has been appointed master car builder >: 
the Intercolonial and the Prince Edward Island railways, wit” 
headquarters at Moncton, N. B. 


J. W. Sencer has been appointed master car builder of the 
Lake Shore & Michigan Southern, with headquarters at Collin- 
wood, Ohio, succeeding I. S. Downing, resigned. Through a 
typographical error in the October issue Mr. Senger’s appoint- 
ment was confused with that of Mr. Downing. 


W. K. SmitgH has been appointed car foreman of the Rock 
Island Lines at Hulbert, Ark., succeeding J. Barnett, resigned. 


F. C. Wartrous has been appointed assistant foreman of car 
repairs of the Erie Railroad at Kent, Ohio, succeeding Louis 
Krall, resigned. 


E. M. WiLcox has been appointed general car foreman cf 
the Chicago, Indiana & Southern, with headquarters at Gib- 
son, Ind. 

SHOP AND ENGINE HOUSE 


M. D. CHASE has been appointed general foreman of the Mis- 
souri, Kansas & Texas at Smithville, Tex., succeeding George 
Hilferink, resigned. 


Joun C. Core has been appointed roundhouse foreman of the 
Rock Island Lines at Pratt, Kan., succeeding W. H. Graves, 
transferred. 


FRANK J. EcHLE has been appointed general shop inspector 
of the Lake Shore € Michigan Southern and the Dunkirk, Al- 
legheny Valley & Pittsburgh, with headquarters at Collinwood 
shops, Cleveland, Ohio, succeeding Joseph J. Schultz, trans- 
ferred. 


Jos. GRAHAM, erecting shop foreman of the Intercolonial at 
Moncton, N. B., has been appointed superintendent of the loco- 
motive shops at that point, succeeding H. D. McKenzie, gen- 
eral locomotive foreman, transferred. 


E. P. Joyce has been appointed roundhouse foreman of the 
Erie Railroad at Kent, Ohio, succeeding M. J. Harrison, re- 
signed. 


A. J. Krurecer has been appointed assistant general shop in- 
spector of the Lake Shore & Michigan Southern and the Dun- 
kirk, Allegheny Valley & Pittsburgh, with headquarters at Col- 
linwood shops, Cleveland, Ohio, succeeding W. S. Gunther, 
transferred. 


H. H. Parker, roundhouse foreman of the Seaboard Air 
Line at Portsmouth, Va., has been appointed general foreman 
at that point. 


J. C. Scanton has been appointed roundhouse foreman of the 
Erie Railroad at Brier Hill, Ohio, succeeding W. R. Thracht, 
transferred. 
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PURCHASING AND STOREKEEPING 


J. M. KrLLIAN has been appointed storekeeper of the St. Louis 
Southwestern lines, and will have charge of all miscellaneous 
supplies and material other than ties, timber, piling, lumber and 
fuel, with headquarters for the St. Louis Southwestern at Pine 
Bluff, Ark., and for the St. Louis Southwestern of Texas at 
Tyler, Tex. He succeeds N. A. Waldron, resigned. 


WiLLram R. SHoop, purchasing agent of the Buffalo, Roches- 
ter & Pittsburgh, at Rochester, N. Y., has been appointed man- 
ager of purchases and stores, with headquarters at Rochester, 
NE, 


N. A. WaLbronN, formerly storekeeper of the St. Louis South- 
western, has been appointed general storekeeper of the Mis- 
souri, Kansas € Texas, with headquarters at Parsons, Kan., 
succeeding J. M. Gibbons, resigned. 


OBITUARY 


Joun F. Ensicn, chief inspector of locomotive boilers, in 
the Division of Locomotive Boiler Inspection, of the Inter- 
state Commerce Commission, died on September 24, after a 
long illness, at his home 
in Washington, D. C. 
He was born on March 
23, 1862, at . Marathon, 
N. Y. As a young man 
he went to Colorado 
and began railway work 
with the Chicago, Bur- 
lington & Quincy as a 
blacksmith. He later 
was made machinist, and 
subsequently became 
fireman and engineman. 
Nine years ago he was 
appointed an inspector 
in the Division of Safety 
Appliances of the Inter- 
state Commerce Com- 
mission; and on March 
2, 1911, was appointed 
chief inspector of loco- 
motive boilers by Presi- 
dent Taft, with head- 
quarters at Washington. He was a member of the Brotherhood 
of Locomotive Engineers and a member of the Washington 
Society of Engineers. Mr. Ensign had spoken on safety ap- 
pliances and the inspection of locomotive boilers before different 
railway clubs and other organizations. 


J. F. Ensign. 


NEW SHOPS 


Cuicaco € WESTERN INDIANA.—This company has prepared 
plans for a roundhouse, locomotive shop, machine shop, store- 
house, turntable and ash pits to be built near its yards now 
under construction at Clearing, III. 


ILLINOIS CENTRAL.—This company has given a contract for 
building a new roundhouse at Nonconnah, Tenn. 


NATIONAL TRANSCONTINENTAL—A contract has been let to 
J. Gosselin, Levis, Que., for putting up machine and other shop 
buildings at St. Malo, Que. 


NORFOLK SOUTHERN.—A six stall, square engine house is to be 
built at North Brevard street, Charlotte, N. C. The building 
is to be of brick construction, 90 ft. x 100 ft, and will cost 


about $15,000. 
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SUPPLY TRADE NOTES 


The American Steel Foundries, Chicago, has moved its gen- 
eral offices from the National Bank building to the eleventh 
and twelfth floors of the McCormick building, Chicago. 


The Galena Signal Oil Company of Franklin, Pa., has bought 
about three acres of land at Clearing, Ill, on which to build 
steel storage tanks, a concrete and brick warehouse, and a power 
plant. 


J. B. Kilpatrick, formerly mechanical superintendent for the 
First district of the Rock Island Lines, with office at Des Moines, 
Iowa, has been made a vice-president of the Chicago Air Brake 
Company, with office in Chicago. 


E. E. Hudson has been made fourth vice-president of Thomas 
A. Edison, Inc., Orange, N. J., with office at Orange. Mr. 
Hudson will continue as heretofore in charge of the sales of 
the Primary battery department. 


Chester H. Jones has been placed in charge of the steam rail- 
road department of the General Electric Company’s new St. 
Louis district office. Mr. Jones has been connected with the 
steam railroad department in the Chicago territory. 


Blake C. Howard, heretofore southwestern sales manager of 
Mudge & Co., has opened offices in the Railway Exchange 
building, St. Louis, Mo., to handle a general line of railway sup- 
plies. He will continue to represent Mudge & Co., together with 
other accounts. 


H. E. Passmore has resigned as master mechanic of the 
Toledo & Ohio Central to become vice-president of the Grip 
Nut Company, Chicago, in charge of sales in the eastern dis- 
trict. He will have head- 
quarters for the present 
at Bucyrus, Ohio. Mr. 
Passmore was born at 
York, Pa., in November, 
1869, and was educated 
at York Collegiate In- 
stitute and the Maryland 
Institute at Baltimore, 
Md. He served his ma- 
chinist’s apprenticeship 
with the Pennsylvania at 
Altoona, Pa., and worked 
as a machinist for the 
Norfolk & Western, 
Baldwin Locomotive 
Works, Philadelphia & 
Reading and Western 
Maryland. In 1903 he 
entered the service of 
the Toledo & Ohio Cen- 
tral as machinist, and 
advanced through the 
ranks to the position of master mechanic, which position he 
leaves on November 1 to enter the supply field. Mr. Passmore 
has been an active member of the Master Mechanics’ and of 
the Master Car Builders’ Associations, is now a member of some 
of the more important committees, and has a host of friends 
who welcome him into his new field of endeavor. 


H. E. Passmore. 


The Transue & Williams Company, Alliance, Ohio, has pur- 
chased all of the assets of the Davies-Bach Manufacturing 
Company, including the plant recently erected in Alliance for 
making steel stampings. It is expected to operate this plant, 
which is to be known as the steel stamping department of the 
Transue & Williams Company, and also to enlarge it materially 
in order to conduct a general steel stamping business. The 
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company also expects to add from 60 to 80 per cent. to the 
capacity of its present drop forge plant, and is now contracting 
for new buildings and additional machinery. When the new 
equipment is in place, about 200 additional men will be em- 
ployed. 


The Chicago-Cleveland Car Roofing Company has let build- 
ing contracts for an addition to its Cleveland works and the 
work is now under way. The entire Cleveland plant is now 
operated by individual electric motors recently installed. Besides 
the Cleveland plant, this company is now manufacturing at three 
different points in Canada. 


The International Oxygen Company has moved its executive 
offices from 115 Broadway, New York, to the works at Newark, 
N. J. Additional buildings have been erected for the offices 
and also to provide additional manufacturing room for the in- 
creased demands made upon the plant. The general sales offices 
will remain at 115 Broadway, New York, as heretofore. 


C. C. BRADFORD, manager of the Cleveland office of the 
United States Light € Heating Company, New York, has 


been made sales manager of that company, with office in 
New York; and R. B. 
Clark has been . made 


acting manager of the 
Cleveland office, suc- 
ceeding to the duties 
of Mr. Bradford. Mr. 
Bradford was born in 
Caldwell, Kan., on May 
27, 1880. In his early 
youth he moved to 
Cleveland, Ohio, where 
he received his school- 
ing. He graduated from 
the Case School of Ap- 
plied Science in the elec- 
trical: course. Mr. Brad- 
ford started his business 
career with the Willard 
Storage Battery Com- 
pany, Cleveland, and be- 
came manager of the 
Chicago office of that 
company and then man- | s; 
ager of the New York office. He resigned the -látters position 
to go to the General Vehicle Company, Long Island City, as 
assistant sales manager. He remained with that company un- 
til 1909, when he was made manager of, the New York office 
of the United States Light & Heating Company. After one 
year the branch office at Cleveland, Ohio, was established and 
Mr. Bradford was made manager, which position he retained un- 


C.-C: Bradford. i 


til his appointment as sales manager, with office at New York, 


as mentioned above. 


Benjamin Tucker Lewis, western manager of the Railway Ap- 
Lewis 
was born in Madison county, Indiana, June 8, 1853. He began 
his business career as clerk and private secretary to the presi- 
dent of the Chicago & Iowa and Chicago, Pekin & Southwestern 
Railways in 1872, later becoming secretary and director, and also 
purchasing agent and general passenger and ticket agent for 
these companies, the Chicago, St. Louis & Western and the 
Chicago & St. Louis until 1887. From 1887 to 1890 he was di- 
rector of purchases and taxes and fuel agent of the Chicago, Santa 
From 1890 to 1900, he was assistant to the 
vice-president and general manager of the Santa Fe & Mexican 
to 1898, and at Mexico 


City 1898 to 1900. He became identifed with the Railway Ap- 


pliances Company, Chicago, died on October 11. Mr. 


Fe & California. 


Central, with residence at Topeka, Kan., 


pliances Company in July, 1901. 
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CATALOGS 


VaLves.—Renewable discs and disc holders are a speca 
feature of the Jenkins Bros. valves, which are illustrated in 
a large variety of forms and sizes in a leaflet being issued b 
this company from 80 White street, New York. 


Cuucxs—The Skinner Chuck Company, New Britain, Com. 
has issued a catalog and price list describing its independen: 
universal and combination lathe chucks, as well as car wheel 
planer and many other types of chucks. 


RiveTING HAMMERS.—An eight page bulletin from the Inger- 
soll-Rand Company, 11 Broadway, illustrates a new line of Littl 
David riveting hammers which are suitable for tank and boiler 
work which uses not larger than 114 in. diameter rivets. 


BALDWIN Forty THousANDTH LocomoTIvE.—Locomotive No 
8661, of the Pennsylvania lines west of Pittsburgh, which is 
one of thirty similar engines recently built by the Baldw: 
Locomotive Works, is the forty thousandth locomotive turned 
out by this company. It is a class K-3-s, Pacific type engine 


CRANE Mortors.—Direct current motors designed exclusively 
for crane service are shown in bulletin No. 109 from the Shaw 
Electric Crane Company, Muskegon, Mich. The bulletin fully 
describes all parts of the motor and the illustrations show its ar- 
rangement and construction. 


Gas ENGINES.—A small bulletin from the Mesta Machine Com- 
pany, Pittsburgh, Pa., briefly describing the general principles of 
this type of gas engine and illustrating a number of recent instal- 
lations. This company builds gas engines for any class of 
service and for any fuel gas in sizes upward from 350 brake 
horsepower. 


Pire THREADING AND CUTTING TooLs.—Hand operated pipe cut- 
ters and die stocks are illustrated in a variety of sizes and forms 
all being suitable for operation by one man, in a catalog being 
sent out by The Borden Company, Warren, Ohio. These die 
stocks carry the trade name of Beaver and are shown for any 
size pipe up to 8 in. diameter. 


Exrctric TooLs.—A leaflet from The Van Dorn Electric Too! 
Company, Cleveland, Ohio, shows several types of portable elec- 
trically operated drilling, reaming and grinding machines. It is 
claimed in this leaflet that these electric tools will accomplish 
50 per cent. more work than a pneumatic tool of the same capac- 
ity and at one-third the cost for power. 


OPERATING INCANDESCENT LAMPs.—The General Electric Com- 
pany has recently issued bulletin No. A-4142, which deals mi- 
nutely with the various operating conditions which affect the 
efficiency and life of incandescent lamps. The subject is treated 
exhaustively and is prefixed by an explanation of definitions $0 
that the context may be entirely clear. It is well illustrated. 


STEEL CONVERTER.—The Whiting Foundry Equipment Company, 
Harvey, Ill, has recently developed a side blow steel converter 
which can be installed in a gray iron foundry and provide 4 
means for furnishing steel castings from small to moderate size 
This equipment, an example of which was recently installed in 
the foundry of the Delaware € Hudson Company, Watervliet, 
N. Y., is fully illustrated in bulletin No. 106. 


MANUFACTURE AND Use or STEEL Tusinc.—An address by J. H 
Nicholson and Emil Holinger before the U. S. Naval School 
of Marine Engineering on the subject of the manufacture and 
use of Shelby steel tubing is being reprinted in pamphlet form by 
the National Tube Company, Pittsburgh, Pa. This address 15 
particularly noteworthy because of the comprehensive informa- 
tion it contains. The bulletin reproduces a series of illustrations 
showing the manner of forming various articles from seamless 
steel tubing and also gives a list of uses to which this material 
can be adopted. This includes nearly 400 items. 


—_ 
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Walter R. Hedeman has been declared the 


Grindirg winner of the prize of $35, offered in the 
Competition August issue for the best article on grind 
ing, which reached this office on or before 

October 1. Mr. Hedeman’s article appears elsewhere in this 


issue and gives the conclusions reached after an exhaustive 
study of the whole subject. The selection of the shape and 
grade of grinding wheels for different purposes has not gen- 
erally received the attention it deserves, nor do most shops 
give the care they should to keeping the wheels in the proper 
condition, running at the proper speed, or provide instructions 
for the proper manner of using them. Mr. Hedeman’s article 
fully covers all of these features, and will, no doubt, have a 
strong influence toward correcting these omissions. 


The master car builder of a large railway 
> attributes the rapidly increasing cost of the 

Repair maintenance of freight equipment mainly 

Costs to four causes: the rapid introduction of 
heavy locomotives; the promotion of firemen inexperienced in 
the handling of locomotives, to the position of locomotive en- 
gineer; the indiscriminate use of heavier cars in the same train 
with light ones; and the sawing back and forth necessitated at 
passing tracks by the operation of a dense traffic in heavy trains 
on single track lines. The heavy locomotive has undoubtedly 
come to stay and the only way to overcome the diffculty caused 
by heavy motive power is to build cars strong enough to with- 
stand such usage. Some railway managers have been broad 
minded enough to see this, but a large amount of needless car 
repair expense can be traced directly to a policy of cheapness 
in first cost, regardless of maintenance results. Education and 
discipline, intelligently administered, will go a long way toward 
making careful engineers out of young men who are careless 
mainly because they are inexperienced. The remedy for the 
second diffculty would seem to be the provision of an ample 
number of competent road foremen; and the application of these 
two remedies should, to a large extent, provide relief from dam- 
age due to the other two causes as well. 


Freight Car 


In the November issue there appeared an 
article which discussed the organization of 
engine houses at some length. In this issue 
R. S. Mounce presents the diagrams with 
a brief explanation of the organization of the whole mechanical 
department of the Erie Railroad in which there has been a num- 
ber of important changes made during the past year. These 
have now been in effect long enough to indicate that they were 
wisely made. An inspection of the diagram will show that in 
general the principles of good organization have been followed. 
The paths of authority and responsibility are clearly defined and 
proper appreciation has been given the value of a sufficient staff 
for the general mechanical superintendent. 

Because this is a good organization for the mechanical de- 
partment of the Erie does not necessarily prove that it is the 
best one for the mechanical department of some other road. 
The determination of the best organization in each case can 
only be reached after a most careful study of not only the local 
conditions, but the personnel of the department throughout. 
If the result is good, it will be capable of being easily diagrammed 
and will have a minimum number of officers with divided re- 
sponsibility. In view of the necessity for full co-operation be- 
tween the operating and the mechanical departments for the 
most efficient service in both, there will of necessity be some 
divided responsibility, particularly in the case of the road forc- 
man of engines. The same condition exists between the loco- 
motive and car departments, and in the case of the Erie it will 
be seen that the mechanical superintendent of the car depart- 
ment transmits his instructions to the divisional foreman in 


Department 
Organization 
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charge of car repairs through the mechanical superintendent and 
master mechanic. 

Furthermore, a good organization will permit of a brief de- 
scription and simple short instructions that will give every officer 
in the department accurate knowledge of the exact limit of the 
authority and responsibility of himself and every one else in 
the organization. Can this be done in your department or in 
your shop? 


: A damaged car comes to the repair track 
Freight : ; , 
with several broken parts which failed 
Car under fair usage. Is it wisdom or economy 
Repairs to replace the broken parts with others of 
exactly the same design and construction? If you do, have you 
any cause to expect that the car will not appear on the repair 
track at the next division point? To be sure, most roads are 
doing just this, but can't you conceive of a better practice? 
If you can, write it out and send it to us for publication. You 
may win a prize of $50 if it reaches this office before Febru- 
ary 1, and in any case, if it is used, you will be fully recom- 
pensed. What do you know about box car roofs? Is it ad- 
visable to put an all-metal roof on a wooden framed car? Is 
the all-metal roof better than an inside or an outside meta! 
or an all-wood roof, in any circumstance? Have you any facts 
to back up your conclusion? Send them to us, we want your 
ideas on these subjects. The same applies to the design of 
freight cars of all classes, as well as to passenger cars; draft 
gear design and application; the best organization of forces in 
car repair yards or shops; the ventilation of steel passenger 
cars; in fact, articles on any subject of interest to the car de- 
partment will be accepted in this competition if they reach this 
office before February 1, 1914. Announcement of the winner 
will be made in the March issue if possible, and all articles 
which do not win a prize but are accepted for publication, will 
be paid for at our regular space rates. 


A recent examination of the bolts in a 
storchouse of a large railway system dis- 
closed the fact that many were consider- 

Bolt Making ably under size. Out of 21 bolts picked 
up at random 14 were more than 0.005 in. under size, 4 were 
0.005 in. under, 2 were 0.005 in. over size, and only one was 
of the exact size. The greatest variation found was 0.03 in. 
under size which in a % in. bolt would reduce the tensile 
strength of the bolt 14.7 per cent., and in a 1 in. bolt 7.1 per 
cent., reducing the factor of safety in both cases by similar 
percentages. The threading of bolts is one of the large jobs 
in a railway shop that is given little attention. A speaker at 
the last Tool Foremen's convention, when telling of the 
poor results obtained from the dies said, “the general im- 
pression in shop practice is that anything with two legs can 
run a bolt cutter or other thread-cutting machine.” In an- 
other case a foreman of the bolt shop, who was placed there 
on account of his driving capabilities, was found cutting the 
threads on one size of bolts with the dies of the next smaller 
bolt size, because, as he stated, it saved time and increased 
the production. 

While this work may be considered rough work in which 
refinement is not necessary, it is certain that it must not be 
neglected altogether, not wholly on account of the reduction 
in the strengh of the bolt, but from a production cost stand- 
point. The production on different roads will vary from 5,000 
to 50,000 bolts with one sharpening of the dies, and those 
roads having the smallest production will have the greatest 
trouble with the die heads. Keeping both the machines and 
dies in good condition, and instructing the workmen to op- 
erate the machines properly, will all tend to lower the cost of 
production and provide a bolt that can be relied on. In the 
report of the Tool Foremen’s Association it was stated that 


More Care 


the Big Four was able to hob all of its bolt dies tor the wl - 
road in a standard head in the tool room as the belt maci:r>. 
were maintained in good condition. On most other roads > 
is necessary to send out the blank dies and have them he’: 
on the machine in which they are to be used. On the Centro 
of Georgia all bolt dies are removed each morning and <x. 
changed for other sets al the tool room, the old dies beiz. 
examined by the tool experts and repaired when necessar: 
This eliminates any chance of poor work from the mach:r- 
operator and insures a properly threaded bolt. Is there ax: 
good reason why other shops should not do as well? 


; A great deal of work is necessary by u: 
Preparing i 


motive power department each 
pairing locomotives and shops tor 
Winter winter months. It is often very dims: 
to have all these preparations completed before the first signs «: 
cold weather appear, but by systematic action a great deal can `: 
accomplished. Storm windows for shops and engine houses al- 
ways have more or less glass broken when they are remove: 
in the spring and the windows should be taken out of storage :7 
ample time to have this glass renewed before they are need: 
A very good method of handling this is to make the necessar. 
repairs when the windows are taken down in the spring. K 
a proper storage place is provided there should be no danser 
of more breakage taking place during the summer and it 1s ther 
only necessary to clean the windows before putting them in plac: 

Careful record should be made, before shop heating plants ar: 
closed down in the spring, of any repairs that are necessary en: 
these should be given attention during the summer monti». 
Repairs to a heating plant can be worked in very nicely to keep 
men busy on slack days during the months that the plant 1: 
not in operation. 

A great deal of the difficulty attendant on the installation +: 
side and back curtains on locomotives can be obviated by proper 
marking and storing of the equipment when it is taken off in th- 
spring. This should be given prompt attention in the fall as ar 
early cold snap or snow storm may cause much discomfort t 
the crew of a locomotive which has not any side or back curtains 
If such equipment is properly designed it can be standardized 
for a great majority of the locomotives, and by putting the roids 
in place in the latter part of the summer, it is an easy matter t- 
slip on the curtains when the weather begins to turn cold. 


for 


R. W. Burnett, general master car builder 
of the Canadian Pacific, in his paper be- 
fore the American Society of Mechanica! 

Cars Engineers, which is given elsewhere in this 
issue, sees a tendency toward the adoption of a standard box 
car in the rapid development and uniformly satisfactory ex- 
perience that has followed the introduction of the steel frame. 
inside sheathed car a few years ago. He points out that it is 
certain there will be no backward movement to a wooden super- 
structure and that this type of car, with possible modifications. 
will remain a standard car unless some superior type is de- 
veloped. In support of this position, it is pointed out that a 
car constructed of rolled shapes seldom needs renewal of any 
of its framing for, even when the car is wrecked, these parts 
can easily be straightened and formed to the original shape at 
any car repair point. Even if they must be renewed, standard 
shapes can be quickly obtained from the mill or from stock in 
all of the principal cities. Mr. Burnett bases his opinion on ex- 
perience with the design, construction and maintenance of 30,000 
cars of this type and what he has to say is deserving of the 
most careful consideration. 

George W. Rink, mechanical engineer of the Central Rail- 
road of New Jersey presented a paper on steel underframes 
for freight cars at the same meeting. This paper is so ex- 
tensive that space will allow the insertion of but part of it in 


Standard 
Box 


DECEMBER, 1913. 


this issue. Mr. Rink has made a most careful analysis of the 
design of a large number of steel underframe cars. Formulas 
lor strength of various parts are presented to be used as a basis 
oí comparison. The study that results develops a number of 
interesting opinions, some of which are open to argument. Mr. 
Rink also makes a plea for a standard car and suggests the 
appointing of a committee representing the various railroads 
throughout the country with a view of developing a standard 
box car which will eliminate cars of inferior design and light 
construction, resulting in quicker repairs and decreased oper- 
ating expenses. 

While a standard car may be very advisable from some stand- 
points there are so many objections that can be logically raised 
to it that it would seem much more feasible to reach some con- 
clusion as to the minimum allowed strength of car underframes 
which, combined with standard inside dimensions, would allow 
the designer to better adapt his construction to the service in 
which it was to be used. In considering a standard car it is 
not conceivable that any action can be taken which will force 
the destruction of a large number of perfectly good cars. This, 
in effect, means that even were a standard car adopted during 
the next vear, the advantages could not be fully obtained for six 
or eight years at the earliest. On the other hand if a standard 
strength requirement is determined, it could be put in force 
within two or three years and cars already in service could be 
strengthened to meet this standard without prohibitive expense. 


The railroads of this country have already 


Steel : 
practically ceased ordering wooden pas- 
Passenger senger cars. The percentage of new 
Cars wooden passenger train cars placed in serv- 


ice has dropped from 51.4 per cent. during 1909 to 3.3 per cent. 
during that part of 1913 thus far reported. During the first six 
months of the present year no wooden cars were ordered. This 
is one of the reasons why no hasty or ill advised action should 
be taken by Congress in connection with legislation, forcing the 
railroads to use only steel equipment, as is set forth in a well 
digested study of the steel passenger car situation which ap- 
peared in the November 21 issue of the Katlway Age Gasctte. 
It is pointed out that no drastic mandatory statute is called for 
when those affected are already doing voluntarily what is sought 
It is further pointed out that the maximum capacity of the pres- 
ent car building plants of the country for steel passenger cars 
is but slightly over 5,000 cars a year and it would thus take 
nearly ten years to replace the 47,000 wooden and composite 
cars that are now in service, even without making allowance for 
additional equipment required for increased traffic and new lines 
during that time. It would cost nearly $615,000,000 to replace 
these cars un the basis of an average cost of only $12,800 each. 
As a matter of fact, steel passenger cars cost considerably more 
than this at the present time. One steel car builder 1s the au- 
thority for the statement that steel passenger cars cost from 
$14,000 to $17,000 each. 

When it is considered that only 3.1 per cent. of those killed 
and 21.4 per cent. of those injured on railways are passengers, 
and further that less than one-half of the passengers killed were 
in collisions or derailments, the passing of a mandatory statute 
compelling this large expenditure would hardly seem desirable. 
In the same connection it must be considered that safety meas- 
ures other than steel cars are badly needed. No wrecks were 
ever prevented by the use of steel cars and the wiser course 
seems to be to make investments for block signals and for the 
maintenance of better discipline, both of which will actually tend 
to prevent accidents. In the case of collision, it is beyond contra- 
diction that the steel cars will prevent loss of life and reduce 
injuries. This feature of the case is well summed up in a re- 
cent report of the New York Public Service Commission of the 
Second district which states: “The enormous cost that would 


RAILWAY AGE GAZETTE, MECHANICAL EDITION. 


637 


be required to replace the present equipment of wooden cars 1n 
advance of the natural movement in that direction, coupled as 
it would be with more or less diversion of funds needed for the 
prevention of accidents, to a purpose that only minimizes the 
effect of accidents which ought not to have occurred, is one of 
the considerations to be given proper weight in the study and in- 
vestigation which we strongly favor.” 

It is further pointed out in this study that nobody at the pres- 
ent time can draw a bill specifying the type of car which will 
best insure safety, because expert opinion still differs as to the 
respective merits of all-steel, steel frame and steel underframe 
construction and other important details involving both safety 
and cost. On this phase of the subject the result of the investi- 
gation led to the conclusion that the steel underframe car, and 
more particularly the steel frame car, may be made as strong as 
the all-steel car and because of their behavior thus far, will 
probably be included under the classification of steel cars if 
action is taken by Congress to force the railroads to adopt such 
equipment. 


_—- 


NEW BOOKS 


Proceedings of the Fifth Annual Convention of the Tool Foremen’s Asso- 
ciation, Bound in paper. 6 in. x 9 in. 133 pages. Illustrated. Pub- 
lished by the Association, A. R. Davis, Central of Georgia Ry., Macon. 
Ga. Price 50 cents. 

These proceedings contain a full report of the recent conven- 
tion held in Chicago. Many interesting topics were discussed, 
among which was the reclamation of tool steel, the form of 
thread and degree of taper for boiler studs and plugs, forging 
machine dies, thread cutting dies, and superheater tools. This 
association is made up of expert tool makers, and there is much. 
valuable information contained in its proceedings. 


Strength of Materials. Wy Mansfield Merriman. Sixth edition, revised. 
Illustrated, bound in cloth, 166 pages, 5 in. x 74 in. Published by 
John Wiley & Son, New York. Price $1. 

Merriman’s Strength of Materials is too well known as a text 
book to require any extended description. The first edition was 
issued in November, 1897, and it has now passed to the sixth 
edition, each being revised to keep pace with the advance of 
knowledge in this held. In the fifth edition a new chapter was 
added on reinforced concrete, especially columns and beams and 
in the sixth a new chapter on combined stresses has been added. 
Numerous changes have been made throughout the book and 
many new problems have been introduced. This standard work 
offers an opportunity for the study of the strength of materials, 
beams, columns and shafts which may be understood by those 
not acquainted with calculus. The degree of mathematical prep- 
aration required for an understanding of the problems pre- 
sented 1s merely that now usually given in high schools, The 
book deals mainly with questions of strength, the subject of clas- 
tic deformations occupying a subordinate place. Since the deduc- 
tions of the deflection of beams are best made by calculus, they 
are not here attempted, but the results are stated so that the 
pupil or reader may learn their uses. A chapter on the manu- 
facture and general properties of materials is given as well as 
one on resilience and impact. 


Railway General Foremen’s Association Procecdings, 1913. Bound in paper. 
Illustrated. 173 pages. 6 in. x 9 in. Published by the Association, 
William Hall, secretary, Winona, Minn. Price $1. 

The International Railway General Foremen's Association oc: 

cupies an important field which is not covered properly by any 

of the other numerous mechanical associations. That its officers 
and members fully appreciate their responsibility is well illus- 
trated by the work of the ninth annual convention held at Chi- 
cago in July, 1913. The proceedings fully demonstrate their ac- 
tivity and in addition to the verbatim account of the discus- 
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sions and the full text of the reports, it includes the subjects 
and the chairmen of committees to report at the next con- 
vention. 


Air Brake Association. Proceedings of the twentieth annual convention. 
Bound in leather, 321 pages, 6 in. x 9 in., illustrated. Published by 
the Association, F. M. Nellis, 50 State street, Boston, Mass., secretary. 
Price $2. 

This association is one of the most logical associations in the 

railway field. Its meetings are well attended, and the informa- 

tion presented is of great value to the men engaged in the main- 
tenance and operation of air brake equipment. Many of the 
vagaries of the air brakes are discussed and means found for 
their elimination. This association perhaps more than any other 
similar association, calls on the engineering staffs of the manu- 
facturers of air brake equipment and supplies for information 
that they are able to give concerning special investigations made 
in their respective lines. This year’s proceedings contain papers 
on Undesired Quick Action; Operation of Long Freight Trains; 

Operation of the Triple Valve; Air Hose Failures; Location of 

Steam Heat Traps, and a report of the committee on Recom- 

mended Practice. 


Master Blacksmiths’ Association Proceedings, 1913 Convention, Bound in 
cloth. 236 pages, 5% in. x 8% in. Illustrated. Published by the 
association, A. L. Woodward, Secretary, Lima, Ohio. 

A general report of the twenty-first annual convention of the 

Railroad Master Blacksmith's Association appeared on page 485 

of the September issue of this journal. While this account 

covered the essential parts of the reports and discussions, those 
who wish to investigate the subject more fully will find the 
complete report on each subject as well as a verbatim account of 
the discussion in the proceedings. The papers this year were 
on the following subjects: Flue Welding; Tools and Formers; 

Electric Welding; Drop Forgings; Piece Work; Case Harden- 

ing; Oxy-Acetylene Welding and Cutting; Heat Treatment of 

Metals; Cast Steel in the Blacksmith Shop, and Efficiency. The 

same fault exists in this association that is seen in so many of 

the other mechanical meetings, that an attempt is made to handle 
far too many subjects for the length of time allowed. The 
consequence is that nothing is done completely and no important 
conclusions are reached. In spite of this however, the work at 
this convention is interesting and, to a certain degree, valuable. 


Traveling Engincers” Association Proceedings, 1913 Convention. Bound in 
flexible leather. 371 pages, 5% in. x 8'4 in. Illustrated. Published 
by the Association, W. O, Thompson, secretary, Buffalo, N. Y. Price 
$1.50. 

The twenty-first annual convention of the Traveling Engineers' 
Association, held in Chicago, August 12-15, 1913, fully main- 
tained the reputation of previous meetings for the practical and 
beneficial manner in which the subjects were treated. Reports 
were made on: Uniform instructions to enginemen on the han- 
dling of superheater locomotives; Credit due to the operating 
department for power utilization and train movement that re- 
duces consumption of fuel; What can be done to eliminate the 
black smoke evil on locomotives; Advantages obtained with the 
brick arch in locomotive service, and, Care of locomotive brake 
equipment on line of road and at terminals. In each case the 
discussion was thorough and extended. In addition to the re- 
ports, a number of prominent railway officials were invited to 
address the meetings. The speakers included W. L. Park, vice- 
president of the Illinois Central; W. A. Garrett, vicc- 
president of the Chicago Great Western, and W. J. Tollerton, 
general mechanical superintendent of the Chicago, Rock Island 
& Pacific. The proceedings contain the full text of the reports, 
discussion and addresses and an index of the subjects brought 
up at each convention since 1893, when the association was 
organized. The subjects for discussion which will be presented 
at the next convention and the committees having them in 
charge are also given. 
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COMMUNICATIONS 


COLLEGE MEN AND THE RAILROADS 


State Correce, Pa., October 21, 1913. 
To THE EDITOR: 

There are many answers to this question. “Because there are 
plenty of recruits to fill the ranks, and when one drops out it is 
a pretty sure indication that he lacks stability of purpose,” says 
a railroad official. “Because he is required to spend years doing 
the work of a machinist rather than applying directly what he 
has spent four years to acquire,” adds a college teacher. “Be- 
cause he can get a better job,” replies a special apprentice. Each 
may be in part right, yet somewhere there is something radically 
wrong. 

The railroad can hardly excuse itself by saying that it does not 
secure the graduates of the desired mental make-up and personal 
qualities and that the college alone should bear the brunt of 
any unfavorable results. On the other hand, the technical 
school has no right to maintain that, although it should confine 
itself to fundamentals, its very existence demands practical 
instruction along certain lines, as in stationary practice, but the 
obligation does not concern itself with railroad mechanical prob- 
lems, although 10 to 20 per cent. of the students guing out may 
enter some line of railroad service. While such diverse opinions 
too commonly control the situation, the two main interests con- 
cerned do not come together in close working relations. In the 
meantime the special apprentice takes a place with more im- 
mediate promise and better pay—and the ranks are filled up 
again. Is not this a conservative statement of the situation? 
What ts the first step in bettering the condition ? 

Your correspondent in the October issue gives a remedy which 
I would modify as follows: Make the special apprentice course 
three years, instead of two as suggested, six months of the total 
to be taken during summer vacations, as is being tried out suc- 
cessfully. If he gives evidence of being the type of man qualified 
for advancement, make it worth his while to remain; if he is not, 
tell him so. The result will be a sifting process, as it now is, 
but the method will be more business-like. 

Seven students from different colleges began summer work last 
June in the shops of a certain railroad. By September, but one 
of their number was still in the employ of the company. Two 
said that the city air did not agree with them in the summer, 
although they appeared to be in perfect health and had passed 
the physical examination; but the master mechanic, a well known 
railroad engineer who was looking for young men of fixed pur- 
pose and mature judgment, was disappointed. The one who 
“made good” is asked to go with this company on finishing at col- 
lege, receiving for the time spent in summer work credit on his 
three year special apprenticeship course. Unless, however, the 
company pays him a living wage, he will seek a place where he 
can soon pay off the debt of money borrowed to finish his college 
course. Having selected a man by the process of elimination, 
is it not a short sighted policy to pay him less than a fair living 
wage? 

As pointed out in your editorial in the October number the 
engineering principles taught are not commonly applied to rail- 
road mechanical problems. Moreover, the college professor or 
instructor is called on to suggest men for places with railroads 
the nature of the requirements of which he is confessedly 
ignorant. This is not right. The case cited above of the seven 
students doing summer work is an extreme one. The writer 
has known personally over two hundred undergraduates who 
have done good work and stuck to their jobs during two or 
three months in the summers between college years. 

Under the title, “How Can the Colleges and Industries Co- 
operate?” I. L. Lee, executive assistant, Pennsylvania Railroad, 
presented at the last annual meeting of the Society for the Pro- 
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motion of Engineering Education, a composite of the views of 
the higher officials of that railroad.* The essence of the criti- 
cisms is summed up in the following: 

“Let me be concrete. It is the experience of the Pennsylvania 
Railroad officers that graduates who come to them from tech- 
nical schools are deficient in three general particulars: 

“1, Lack of practical experience and judgment. 

“2. An idea that they are far superior to the rest of man- 
kind. 

“3 A certain narrowness of mind, inculcated through a too 
exclusive attention in college to mathematics and theoretical 
science, and a too great neglect of those broader subjects, such 
as political economy, history and general literature.” 

Here we have a frank statement worthy of serious consid- 
eration. The suggestion for bettering the college conditions, 
as made by Mr. Lee, proves that the railroad concerns itself 
with a solution. In close relation with the subject of this dis- 
cussion, the writer would add the following comments sug- 
gested by Mr. Lee’s discussion. 

(1) The lack of practical experience would not seem to be 
as serious a charge as others which could be made. In the 
average span of life. the young man will have thirty or forty 
years of practical experience as against four years of study 
confined largely to theory. I take it that the central purpose of 
a general college training is to teach men to think for them- 
selves, to develop self-mastery and to value things for their true 
worth; but it is not the place to train a specialist. Any Amer- 
ican technical school which would today attempt to teach 
strictly within the limits of this purpose, without giving in- 
struction in the practical applications of the science, would soon 
lose recognition, for the requirements of the commercial in- 
terests are justly exacting. New methods leading to a more 
experienced graduate are being adopted. ; 

As an example, in addition to the practical instruction given 
at the Pennsylvania State College, each student is required to 
spend a total of 18 weeks in outside engineering employment 
during the summer months before he reaches his senior year. 
After a close study of results in mechanical engineering cover- 
ing a period of three years, the writer is confident it is developing 
a more experienced young man with a better judgment and one 
who has a higher wage-earning value, even at the beginning of 
his apprenticeship. 

(2) I have known but very few cases where the railrọad 
organization did not soon level off the high places in the sense 
of superiority—better termed “big head” conceit—where such 
a weakness has been his heritage from a college training. Any 
college which fosters such a spirit is doing the young man a 
serious harm; while, on the other hand, if it develops self- 
assurance without over-confidence, the college has done a 
service. 

(3) On the third count raised by Mr. Lee, it may be well 
to note what the colleges are now doing in their division of 
time for the different subjects taught. Below are given the 
average results of percentages of time allotted to group sub- 
jects in mechanical engineering courses in ten leading colleges 
of the country. This table was made up four years ago, but 
the few alterations since that time would change but slightly 
the averages here given. 


E Per cent. of 
Subjects. total time course. 

Languages and English. ....ooooooroorrorrc rr rro 9. 
History and economics. ooo ooo 


Mathematics ¡econo a Eee 11.91 
PHYSICS: a4 vanes di Meebo O OA A eas 7.20 
Chemistry vasito ani eee ra Pees Pere ae hie ere Tee eee 5.81 
DITA WINE nero resido cap oe Kae PEN E ios Bae HORS 4.55 
A a Reap rele 8.82 
Mechanics entire PERS SEEMS EEA SALE AR IA ARA 6.83 
Metallurgy ....-- Lot on A Rue Le ae Menge ite ee 1.01 
Electrical engineering -+s 05 eee eee eer reenter e tenn ee nen eens a 


Civil enginee ring ee err RARA A 


*Rulletin of the Society for the Promotion of Engineering Education, 
October, 1913. 
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Machine design .....oo.ooooocorcoronconcaccacacono reste esnnoneenes 14.17 
Strictly mechanical engineering Ssubjects.......ooooooooooommmm.o.m».*.”. 16.05 
Electives and special. écc008s exces was one abe ene os esau 3.12 
O eoab or one aed ees 100.00 


At the Pennsylvania State College, the combined percentage 
for language (including English), history and economics is 
eighteen, which represents more than the total for the com- 
bined mathematics and physics. It will be noted that this is 
higher than the corresponding percentage for the ten colleges 
mentioned. The student may not get enough English and 
economics, but it is certainly true that they do not get too much 
mathematics, physics and mechanics. The above percentages 
are not estimates; they are cold facts worthy of a critic’s study. 

It may be added that in the railroad mechanical engineering 
course of the above mentioned college, given in the last year 
and a half of the four in mechanical engineering, 1114 college 
credits out of 16 or 17 per cent. is strictly railroad work, part of 
the instruction being in the theory of locomotive operation, and 
locomotive, dynamometer-car and air brake tests. Only those 
expecting to go into railroad mechanical work take this course, 
and it is the underlying thought to make the instruction of a 
nature to bridge the gap between college and active railroad 
service but without over-specialization or at the expense of a 
single fundamental mechanical engineering subject. A few other 
colleges are doing as much or more. 

But we must look deeper than what is being taught. As in 
most lines of engineering, so in railroad service, more men fail 
from lack of desirable personal characteristics than from a lack 
of technical knowledge. Back of any subject studied, is the 
personality of the teacher, and back of the lesson learned is the 
character of the student who is to assimilate the facts and ap- 
ply them. How can the college do the most for the boy in four 
years, is a problem, and its obligations are equally exacting on 
the personal side as on the side of mental training. 

Weighing in the balance of calm judgment the various con- 
siderations, onc is led to believe that if the colleges will have 
on their teaching staffs men of directing force who are experi- 
enced in railroad mechanical work, and if the railroads will co- 
operate in a way to select and hold more men fitted for the 
service, then with these forces united to effect a closer work- 
ing relation and sympathy between the two, there will result 
some notable changes in present day methods. 

It may be in place to suggest a conference representing the 
joint interests, held possibly at one of the winter meetings of 
the railroad section of the American Society of Mechanical 
Engineers, where a discussion of conditions will open the way 
for a better understanding of the other man’s problem. 

ARTHUR J. Woop, 
Associate Professor Railroad Mechanical Engineering. 


E B———,, Pa., October 28, 1913. 
To THE EDITOR: 


My observation and experience with college men in railroad 
work has been that the majority of them when first leaving 
college and starting in real work, are not worth holding. There 
is no doubt but that the majority of college courses could be 
improved upon, and that they do not properly fit the man for 
railroad work. The majority of college men do not fully real- 
ize and appreciate what the word “Commencement,” when ap- 
plied to graduating exercises, really means. 

A man spends four years at college intending to learn some- 
thing. During these four years he gets the impression that he 
is going to learn everything, and generally graduates with the 
idea that he does know everything. The result is that it takes 
him about four years of hard work to find that he does not. 
A great many young men, while in college, have the idea that 
the world was made for them, and that while in college they 
are going to learn everything which they will possibly require 
when entering actual work. I believe the man who wrote the 
article appearing in the October issue of the American En- 
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gineer, and who signed his initials I. I. W. is one of these 
young men. For instance, towards the bottom of the first column 
on page 524, he states, “Any man who is a graduate Mechanical 
Engineer, if he is any good at all, can, with the right system, 
get all that is necessary out of the shops in two years.” This 
to me is the height of egotism, as the shop is the basis of the 
mechanical department of a railroad. Any man who feels that 
he can work in a shop for two years and learn all that there 
is to be learned in regard to shop practice on railroads, should 
be bright enough to make a living without working. 

In the second column on page 524, the writer speaks of the 
shop graduates being turned into the test department where they 
are given work far beneath their capabilities, such as odd draft- 
ing jobs, computing and tabulating road tests, etc. I have never 
seen a college graduate, either at the beginning or the end of 
his special apprentice course, properly tabulate a test, for the 
reason that he has not had the experience to teach him the 
various points to be brought out. I distinctly recall one special 
apprentice who intended to make a road test of a locomotive. 
He was of the usual type of college graduate and knew it all. 
The result was that he could not even start the test. because 
he would not be told how to do it, and it was necessary to take 
him off and put a regular apprentice from the shop on the job. 
The regular apprentice was willing to learn and willing to be 
told, with the result that today he is a thoroughly reliable and 
accurate man on this class of work. I call to mind another 
college graduate who started in the mechanical engineer’s office 
as draftsman’s apprentice. At the end of six months, he was dis- 
charged for the reason that he was not willing to be told. 

If the college man expects and desires to make a success of 
railroad work, or any other work, he has got to start in at 
the bottom. You will find that when any man is given a posi- 
tion of responsibility, it is generally on account of his judgment, 
which comes only with years of hard work and actual contact 
with the subject in hand. R. L. A. 


Ciuicaco, Ill., October 28, 1913. 
To THE EDITOR: 

In connection with the discussion .of the college-trained man 
and the railroads, it seems to me that the fault is with our edu- 
cational system, and that we are beginning to realize it is evi- 
denced by the advocacy of vocational education. We have an 
object lesson in the manner in which Germany and other coun- 
tries are handling these questions. They assimilate the college 
man readily in the industrial life by making him fit in school for 
the particular vocation he elects to follow. When he reaches a 
certain degree of efficiency, his progress is more rapid and more 
certain than the man who has been deprived of such advantages. 

There are comparatively few responsible official positions on 
the railroads. The competition for them is sharp, and great per- 
sonal risk is necessary in some of the most desirable branches. 
There is also the necessity for social deprivation, great personal 
endurance, resourcefulness, and self-denial. Many who are am- 
bitious have not all of these requisites, whether from the ranks 
or the college. More fail who are not college men than who are, 
as the proportions are greater. 

When our railroads have progressed more in the refinements, 
when the rates will permit the same ratio of expenditure for 
maintenance and operation as are enjoved in the older countries, 
there will then be less required of the individual official, and 
there will he more opportunities, with less responsibility at the 
foot of the ladder. The college man will then perhaps take a 
more lasting interest in the work. There will be greater oppor- 
tunity for social enjoyment, as the first few years will in all 
probability be less arduous, subject him to fewer risks, and 
require less resourcefulness. 

The railroads cannot change the existing conditions. It will 


come about in a natural evolution. W. L. Parn. 


Vice-President, Tilinois Central. 
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TURNING DRIVING WHEEL TIRES 


Currron Force, Va., November 5, 1913. 
To THE EDITOR: 


On page 336 of the June issue appeared a record for turning 
driving wheels made at the Richmond shops of the Chesapeake 
€ Ohio on a new model driving wheel lathe furnished by the 
Niles-Bement-Pond Company. This reported a record of four 
56-in. wheels turned in 2 hrs. 7 min. At the Clifton Forge 
Shops we have recently been able to considerably reduce this 
time on the same type of machine. In fact, the machine ilius- 
trated on page 336 is the one located at these shops and is the 
identical machine on which the following records were mude. 
By careful attention to the details of every part of the work 
combined with the excellent facilities offered by the design of 
machine, we have been able to turn a set of four pairs of 56-in. 
driving wheels in 1 hr. 52 min., as is shown in the following 
table: 


l Time Time Time re- Time, floor Cutting Diameter 
Pair chucking. finishing. moving. to floor. speed. driving 
No. Min. Min. Min. Min. Ft. per min. wheels. 

1 3 20 5 28 15 to 17 56 in. 
2 5 21 3 29 15 to 17 56 in. 
3 4 24 3 31 15 to 17 56 in. 
4 3 18 3 24 15 to 17 56 in. 


Average time floor to floor, 28 minutes. Depth of cut, 5/16 in. Tota? 


time to turn complete set, 1 hour and 52 minutes. 


On the same machine we have also been able to turn a set of 
six pairs of driving wheels from a Mallet engine in 2 hrs. 52!3 


Time Time Time re- Time, floor Cutting Diameter 

Pair chucking. finishing. moving. to floor. speed. driving 
No. Min. Min. Min. Min. Ft. per min. wheels. 
] 4.5 21 2 28.5 15 to 17 56 in. 
2 7 22 2 31 15 to 17 56 in. 
3 6 18 25 26.5 15 to 17 56 in. 
4 3 21 4 28 15 to 17 56 in. 
5 3 22 4 29 15 to 17 56 in. 
6 4 23 2,5 29.5 15 to 17 56 in. 
Total 


_ Average time floor to floor, 28.5 minutes. Depth of cut, 13 in. 
time to turn complete set, 2 hours and 52.5 minutes. 


min. These tires were extremely hard and we consider this 
record exceptionally good. The details of this record are also 


given herewith. E. A. MURRAY, 
Master Mechanic. 


INNOVATIONS ON ARGENTINE PASSENGER Cars.—The Central 
Cordova is placing in service several new restaurant cars. An 
innovation is the introduction of pianolas in the cars so that the 
passengers may enjoy music while dining. Some of the private 
cars are also to be fitted with the same class of musical in- 
struments. 


MELTING Point OF COMMERCIAL COPPER -ALLoys.—As very little 
information on the melting points of commercial brasses and 
bronzes can be found in either scientific or technical literature, 
tests of a few typical alloys were made by H. W. Gillett and 
A. B. Norton of the U. S. Bureau of Mines. The results, sum- 
marized, in Technical Paper No. 60, are as follows: 


Approximate Composition, Melting Point. 
A ADA IA 


he eee 


O a ES 

Alloy. Copper. Zinc. Tin. Lead. Deg. Cent. Deg. Fahr. 
Gun metal ......... 88 2 10 A 995 1825 
Leaded gun metal... 85% 2 9 1% 3 980 1795 
Red brass .......... 5 5 5 5 970 1780 
Low-grade red brass. 82 10 3 5 980 1795 
Leaded bronze...... 80 10 10 945 1735 
Bronze with zinc.... 85 5 10 he 980 1795 
Half yellow-half red. 75 20 2 3 920 1690 
Cast yellow brass.... 67 31 “3 2 895 1645 
Naval brass ........ 61%4 37 113 se RSS 1570 
; 870 1600 


Manganese bronze... .. wi a E 

The melting point given is the “liquidus,” or point where the 
alloy is completely molten. The temperatures are thought to be 
accurate within plus or minus 10 deg. C., or plus or minus 20 


deg. F. 


HEAVIEST 2-8-0 TYPE LOCOMOTIVE 


For Service Where 57 in. Drivers Allow the 
Desired Speed. Boiler Design Carefully Studied. 


Twenty consolidation type locomotives recently delivered by 
the American Locomotive Company to the Wheeling & Lake 
Erie indicate that the possibilities of this wheel arrangement for 
moderate speed have by no means been exhausted. For service 
where speed no greater than can be obtained economically with 
57 in. diameter drivers, these engines prove that it is not neces- 
sary to go to the Mikado type for tractive efforts between 50,000 
Ibs. and 60,000 lbs. 

For an investigation of this design, a comparison can be 
made between the Wheeling & Lake Erie consolidations and the 
Mikado type built in 1912 for the Delaware, Lackawanna & 
Western.* The latter engine was designed on the same basis as 
the former and was built by the same builders. It also has what 
the builders call a 100 per cent. boiler. 


ROR 6 ca! p's tela O E S W.8£L.E. DL&W 
A EN EET IL OA ATA RUE OI A 2-8-0 2-8-2 
AE A A A A Aiaia 55,900 57,100 
RE A A ES TERA AA aS 26 x 30 28 x 30 
Driving wheels, diameter), Mirror mirra 57 63 
Bolt Pressure APRA AA Fare Ace Pa ee eS 185 180 
Weight on drivers. Disi a-scic-o 50a Deen ea 236,000 237,060 
Total weight OF ergine,: Tibia rias io 266,500 312,500 
Typer DOME ciar a e a A Wagon top Straight to 
Outside diameter of front end, iN................. 82 86% 
Outside diameter of back end, iM..........«........ 89 89% 
Tubes, number ‘and diameter o%.és:03-.003 ar 293—2 304—2 


are capable of making and were built according to the builders’ 
new standard boiler proportions. 

These new proportions represent a radical change in boiler 
designing. All the variables, such as steam pressure, tube length, 
tube spacing, grate area, etc., are considered. It is expected 
that the new ratios will be given general publicity in the near 
future. A further investigation of the boiler shows that the 
consolidation has an even greater depth of throat, measuring 
the distance from the top of the grate to the bottom of the tubes 
than has the Mikado. This has been obtained by slightly raising 
the center of the boiler and taking full advantage of the reduced 
wheel diameter. This distance in the consolidation is 2434 in. 
while in the Mikado it is 24 in. The center of the boiler of the 
consolidation is 124 in. above the rail against 120 for the Mikado. 

Other interesting features in the design are a long main driv- 
ing box, a Woodard engine truck, Foulder design of main rod 
back end, screw reverse gear, and Vanadium cast steel main 
frames. 

A fire brick arch was applied to one engine and the other 
engines are all arranged so that a stoker and arch tubes can 
be applied later if desired. 

These engines have been put in service on the Toledo division 


Powerful Consolidation Type Locomotive 


Flues, number and diameter......cccccrscecessenes 43—5% 43—53 
DUDS length it ahd or de ae 15—6 —0 
Firebox: length, tits dees rs a a SS 114 108 
Firebox; width iias skossen ara JOA ari 8414 84% 
Heating surface, tubes and flues, sq. Ít............. 3,293 4,593 
Heating surface, firebox; 80: Fb asics isos ore sew ais ox e-e's 224 234 
Heating surface, arch tubes, sq. ft... .ccccssvccceccs SE 27 
Heating surface, total, Sd its ii ss iaa es 3,517 4,854 
Superheating Surface, 180. ftne seeni ir ewe 774 1,085 
ETA RA. Ec aa Ta RA 66.8 63.1 


If 1,000 ft. piston speed per minute is selected as a basis for 
speed, the locomotive with 57 in. drivers will make 33 miles an 
hour and that with 63 in. drivers will make 37.5 miles an hour. 
As between these two engines it will be seen that in order to 
obtain 2.2 per cent. greater tractive effort at this increased speed, 
an increase in weight of over 21 per cent. has been necessary. 

When an investigation of the boiler is made, it will be seen 
that the Mikado type has but 11 more 2 in. tubes than the 
consolidation and the 38 per cent. increased heating surface is 
made up principally by the tubes being 5 ft. 6 in. greater in 
length. As is well known, heating surface added on the front 
end of the tubes is not as valuable as would be indicated by this 
percentage increase and therefore the two boilers as steam pro- 
ducers are by no means in the same ratio as their heating sur- 
faces. Both of these boilers were designed to furnish a constant 
supply of steam for any sustained speed the locomotive cylinders 

*See American Engineer, September, 1912, page 459. 
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for the Wheeling & Lake Erie. 


between Brewster and Huron, Ohio, a distance of 72 miles. This 
division is composed of short broken grades. While all the 
engines are not yet in use, the difference of tonnage ratings 
between them and the consolidations which had previously been 
in use on this division, indicate that 20 of the new engines will 
supplant 27 of the former. The former engines have a tractive 
effort of 41,360 lbs. The new consolidations are handling 3,130 
tons eastbound and 3,575 tons westbound at an average speed of 
20 miles an hour. The old consolidations handled 2,310 tons 
eastbound and 2,645 tons westbound. The eastbound train loads 
have thus been increased 45.4 per cent. and westbound train 
loads 35.1 per cent. 

General dimensions, weights and ratios are given in the fol- 
lowing table: 


General Data. 


GIRE IAEA AAA EAS AS NAS DEES Pike SAR 4 ft. 8% in. 
A A PI IER LA ON ANA Freight 
POOL! ER A E RAI AR O Y Bit. coal 
DIAS A PR AA A. A AAA gece 55,900 Ibs. 
Weight int Working OTE ira ars te 266,500 lbs. 
Weight: on drivers. A A ating d AS 236,000 Ibs. 
Weight on leading truck........... NR ACA PA we 30,500 lbs. 
Weight of engine and tender in working order................. 443,800 lbs. 
We BOG) BABE TIVA Sa oa OPE care lecuia ae EERIE eae Seas 17. ft: 
Wheel, DESEAMOS AA AS 27 ft. 
Wheel Dase, engine and tendef.ciceosospónccsicanir ica 62 ft. 3 in. 
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Ratios. 
Weight on drivers -—= tractive cffort........ ccc eect cece cece ooo. 4.23 
Total weight <=: tractive Cloro 200 wedi eds e860 eed wae tbe hawk Be 4.77 
‘Tractive effort X diam. drivers + equivalent heating surface*....... 680.00 
Equivalent heating surface? + grate areca... cee ce eee eee eee 70.20 
Firebox heating surface + total heating surface*, per cent.......... 4.80 
Weight on drivers + equivalent heating surface. ......oooomomooo... 50.30 
Total weight = equivalent heating e A A ese Sos ae od 57.00 
Volume both cylinders, cu. inning eee 18.50 
Equivalent heating surface* — vol. cylinders....... o... o... .......253.00 
Candie aren == VOL. CylINdeis sr a a eee ERR ES 3.60 

Cylinders. 

Kini A NE Sle 
Diameter A eenaa ee ANS X 30 in. 
Valves 
o A A E Gl Sag te Piston 
IMM a a E DANTE A A lca Ode 14 in. 
Greatest rave PEA A SS O whieh eas 6! in. 
A kip recs EN 1 1/10 in. 
Enstules © GNC O 5 A a o eee ne a 0 in. 
leid AA A A a E NS Sas 'g in, 

Wheels, 
Driving, diameter over HITCSan orca oe eee Mole thd euler eo Pe eee A 
Lire thickness dd Sear osha yee wee bala eee eee ee een eae 30, am. 
Driving journals, main, diameter and length..........o ooo... ll in. x 22 in. 
Driving Journals, others, diameter and length. .........00. 1013 in. x 13 in. 
Engine truck wheels. diameter... 0... o. .oooooo ce ee ee te eee tenes eee 33 in. 
Eine TRE JO rie tn whem al Grd ae ile de 6', im. x 12 in 
Boiler. 
> EEE E E ee EE E AE AE W. T 
WR CRS si a a A ag a ba 185 Ibs 
Outside diameter of first Tess esa Whee es ONG ae dee a e a 83 9/16 in. 
Firebox, length atid widUis.c.cesiis sale a daa 114 in. x 841, in, 
Firebox plates, THICKNESS: oa ks a dey ad daa 3g in. & l in 
Firebos; Alen Spice” ye gos esta a taco Vs 
Tubes, number and outside ciameter.....cccccee ccc ce eeceeeeeees 293 -2 m. 
Tubes, material and thickness........oooooooooo.. Steel, No. 11 B. W. G. 
Flues—number and diameter... ....scccccseesccecccecccecceuees 43—53, in. 
Flues, material and thickness... 0.2.2.2... 000 ee eee Steel, No. 9 B. W.G. 
Tubes and flues, length... 0.0... cc eee ene ene 15 ft. 6 in. 
Heating surface, tiihess.c-34. coe eh IS ee pe ee nn es 3,293.4 sq. ft. 
Heating surface, ArebUx socia rias Belew ina awed ds 223.7 sq. ft. 
eat UPA Motah 254-2464 tee cas he seed Gad i ba Oe 3,517.1 sq. ft. 
Superlicater heating surface 205.05 ce. o a e 774 sq. ft. 
A A vn DGS he ang os. ary Be OE Lae ae See 66.75 sq. ft 
Smokestach, diameter oo... cc ce ee aran 18 in 
Smokestack, height above Tail es jee dow la ee dl ais Sa 15 ft. 6 in. 
Tender, 
Frame 25.65.5402 in ae eet sae ir 13 im. & 10 in. channels 
Wheels, diameter and material... 0.0.0.0... 2.00.2 eee eee 33 in. rolled steel 
Journals, diameter and Tengo rra cae ee eh eee 6 in. ax 11 in. 
Water CAPACIÓ aso A AS AR A AN 9,000 gals. 
Cial Aaa a AA AR 15 tons 
*Equivalent heating surface = 3,517 + (1.5 X 774) = 3,678 sq. ft. 


FIRING UP LOCOMOTIVES 


Any engine house foreman is familiar with the difficulties of 
firing up locomotives with wood; very frequently it is too wet to 
burn well and excessive quantities of oil have to be used in 
order to get the fire started, and there is also considerable 
expense attached to the unloading and piling of the wood 
at the engine house, as well as in putting it on the locomotive. 
The dust and splinters from the wood make both the engine 
house and the locomotives very untidy in appearance and 
placed as it usually is, either on the front end or in the gang- 
way, it is very much in the way of machinists and boiler- 
makers who are working on the running repairs. 

These difficulties have been largely overcome at the Norfolk 
& Western roundhouse at West Roanoke, Va., by the use of 
crude oil and shavings from the wood-working shop in the 
car department. Only sufficient oil is used to moisten the shav- 
ings and one bucketful is sufficient to light up one locomotive; 
a special bucket about 18 in. x 18 in. x 12 in. deep is used for 
this purpose. About 6 in. or 8 in. of coal is placed on the grate 
and the bucket of shavings is spread over this and lighted. The 
shop blower is then turned on and the locomotive has steam up 
ready to move out of the engine house in 30 minutes. It pre- 
viously cost $6.00 a day for men to prepare wood and place 
it on the locomotives, this expense now being entirely eliminated. 


Size oF Repucixne Varves.—A large percentage of the troubles 
experienced with steam pressure regulating or reducing valves 
can be traced directly to the use of valves too large for the 
service conditions they are required to meet—Powrer 
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OPERATION AND MAINTENANCE OF A 
LOCOMOTIVE DRIFTING DEVICE 


BY P. SHEEDY 


Compression was not a very serious factor on locomotives 
when slide valves were universal, but as higher steam pressures 
hegan to be used, objections to the slide valve began to multiply. 
But with the advent of the piston valve, especially in mountain 
territory, we were confronted with the problem of caring for 
compression in drifting. We found piston valve engines flat- 
tened driving wheels so badly in two or three months' service that 
It became necessary to turn them. With the Stevenson motion 
on slide valves, when drifting a distance of 20 to 60 miles, 
was considered advisable, in order to save the heating, wear, and 
tear of valve motion as well as distribute the strain between the 
forward and back motion eccentrics, to drift at comparatively 
short cut-off. Jn this position slide valves relieved compression 
by raising from seat. Thus the steam chest became a receiver 
and the slide valve the counterpart of the drifting device. 

The type of drifting device designed by me is arranged to 
connect the opposite ends of the cylinder when drifting and is 
intended to relieve the compression on the side of the advancing 
piston, forcing the air through the conduit, to counteract the 
vacuum that would be found on the opposite end of the cylinder. 
Tests have shown that this is accomplished, and when drifting at 
short cut-off (which is desirable) both the compression and 


Incorrect Posibon Correct Position 


Section Through Center of Cybnder 
and <a Condit. 
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Secticn Through Drifting Valves and Passage Showing the Action 
for the Correct and Incorrect Positions. 


vacuum are greatly reduced. This reduction can be carried to 
any desired degree by enlarging the conduit and valve openings, 
leaving only sufficient compression to serve as a cushion for 
the reciprocating parts. 

By reference to the illustration showing drifting cards, an 
idea of the value of the drifting device can be obtained. The 
cards were taken at speeds of from 37 to 49 miles an hour with 
the lever in a 10-1n. cut-off position. It will be noted that with 
the drifting device in operation as high as 86 per cent. of ter- 
minal compression is relieved. 

I note in the specifications for new equipment some engines 
are equipped with a drifting device, others have vacuum valves. 
and some others have both. I am quite sure it will be found that, 
if the drifting device is properly designed, and in proportion to 
the size of the cylinder to which it is applied, the application of 
vacuum valve in addition to the drifting device would be super- 
fluous. 

In the first place, to put the vacuum valve im operation vou 
must relieve the cylinder of air pressure. To do this the engine 
must be allowed to drift at full stroke. This is not desirable, as 
drifting should be possible and safe at any position the lever 
may be in when the steam is shut off. Tf the main valve is oper- 
ated at any point short of full stroke, vacuum valves will pulsate 
and it will be found dificult to keep them in service. The mo- 
mentum, and wear and tear of the valve motion, is increased at 
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the longer travels, but this is the only way the vacuum and com- 
pression can be relieved on piston valve engines by the use of 
vacuum valves. Furthermore, their use means the admission of 
cold air to the steam chest and cylinder. This condition, per- 
haps, may not be so objectionable on saturated steam engines, 
where the maximum heat of the steam chest is not over 350 
deg., but on the superheated engines it appears to be bad practice. 
Admitting air through vacuum valves as a means of relief, even 
for a short period of time, will reduce the temperature of both 
cylinders and steam chest to a degree that will cause condensa- 


Drifting Device Free to Act. 
Front Back 


Drifting Device Cut Out. 
Front Back 


Mean Back Pressure on Piston Lbs. Sg. Ir. 
Total Back Power of Pistons in H.P. 


_ Percent Power Relieved by 
Action of Drifting Device. 


Percent of Terminal Compression Atelreved 
b Action of Drifting 


Cut Off Position of Reverse Lever 


lo Lbs. 
JO HR 
| Percent Power Relieved by | 
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Action of Drifting Device. 


Cut Off Position of Reverse Lever 
Speed Miles Per Hour 37 


SS ar 7] 
Mean Back Pressure on Piston Lbs. Sq. In. 
Total Back Power of Pistons in AHP 
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Indicator Cards Showing Pressures With and Without a Drifting 
Device. 


Percent Power Relieved b 
Action of Drifting 
Terminal Compression above Afrnas.Lbs. 
Percent of Terminal Compression Relievea 

Action of Drifting 


tion, with its expense and other evil effects, when the throttle is 
again opened. 

I find that there is an erroneous idea in regard to the higher 
tempcrature maintained when using the drifting device instead 
of the vacuum valve, attributing it to more front end gases 
drawn into the steam chest with the drifting device than with the 
relief valve. This conclusion is a mistake. The drifting valves 
simply allow a free passage of air in the cylinder to pass back 
and forth, maintaining the temperature by the elimination of 
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cold air. A number of tests in saturated steam engines, where 
temperatures were taken at from 300 to 350 degrees, showed a 
drop in temperature of 100 degrees or more when using relief 
valve, and a maximum drop of 39.5 deg. when using drifting 
valves. This result would be greatly magnified if taken on a 
superheated engine, especially in cold weather. 

In connection with maintenance, I find the principal complaint 
has been on account of maintainers restricting the opening 
through the valves. There is no danger of getting too much 
opening, but great danger of too little. An illustration of this 
is seen in the accompanying drawing, which shows at the left 
how air gets behind the valves and, with the spring, causes a 
pulsating movement at every stroke of the piston, when there 
sheuld be but one movement of the drifting valves to open when 
the throttle is closed and another movement to close when 
throttle is opened. The correct position is given at the right 
of the illustration on page 643. 

Broken valves and worn seats are entirely due to a mistaken 
idea that it is the slam of the valve in closing that does this and 
the drifting valve travel is frequently shortened to cure this sup- 
posed trouble. This actually increases the trouble by making it a 
pulsating valve. 

When engines are received from the builders, the drifting 
valve should be looked over to see that the parts and conduits 
are free from fins and of the intended size. It should not be 
less than 2 per cent. of the area of cylinder at any point. 

It has been found advantageous to apply a 144-in. pet cock in 
the center of the conduit between the valves and make it a 
permanent fixture. This. when used, will show whether valves 
are tight when working steam and a leak of this pet cock would 
indicate that the valves were not seating properly. 

We find in new engines that occasionally the cages which 
carry the drifting valves are sometimes out of line with the valve 
seat, and if in line, the bevel of seat is sometimes out of true 
with the face to which the cage is attached. When irregularities 
of this kind occur, it is a good idea to have a false plate fitted 
securely over the studs and cage. A reamer can then be used to 
make the seat true. When the cages and valves are applied. 
they should be tried by air pressure in the cage, using a two-way 
valve for the operation. This will admit of forcing the valve 
to its seat. The use of the two-way valve will allow this to be 
done as often as may be necessary. The cage should then be 
removed to see that the valve is properly seated. This method 
is used instead of grinding when there are indications of a 
leak, and in addition to seating the valve, will show that it is in 
line. 
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A VALUABLE INVENTION.—Doctor McWilliams, of this city, has 
taken out a patent for a stove for heating carriages of all kinds, 
which is one of the most valuable inventions which has ever been 
made. It is remarkable in its structure and may be sold for $6 
or $8; and it consumes the most inconsiderable quantity of coal. 
This stove is now used in the cars of the Baltimore & Washing- 
ton Railroad and gives entire satisfaction. The passengers are 
kept warm during the cold journey and are never annoyed by 
smoke, the stove being air tight.—Extract from the Washington 
Mirror in the American Railroad Journal, January 30, 1836. 


RAILROADS IN WINTER.—It has been often urged as an objection 
against railroads that they cannot be kept open in winter in con- 
sequence of the obstructions occasioned by great falls of snow. 
As if to furnish a satisfactory experiment on this point, it has 
so happened that the present winter has been of unusual severity 
and the quantity of snow which has fallen has probably been 
greater than has been known for many years. It is therefore, 
with great pleasure that we understand that scarcely any inter- 
ruptions in the travel upon the railroads leading from this city 
have taken place and that the practicability of keeping them open 
during the severest winter has been satisfactorily established. — 
From the American Railroad Journal, February 20, 1836. 
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MECHANICAL DEPARTMENT ORGANI- There are two grand divisions of the locomotive department, 


ZATION OF THE ERIE each in charge of a mechanical superintendent, and the organ- 
ization of the Erie Grand division, which is representative, is 
BY R. S. MOUNCE given. The car department is in charge of a mechanical super- 


intendent. The following officers report directly to the general 
During the past year many changes have been made in the me- mechanical superintendent: Three mechanical superintendents ; 
chanical department organization of the Erie Railroad, and superintendent of locomotive operation; superintendent of piece 
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Note.—Dotted lines indicate divided jurisdiction. 
Organization of the Mechanical Department of the Erie. 


most of them have been in effect long enough to clearly indicate work and apprentices; mechanical engineer; electrical engi- 

that they were wisely made. The accompanying diagrams neer; general air brake inspector; general inspector; consulting 

show the present organization, the entire mechanical department engineers, and special agent. 

having the general mechanical superintendent at its head. The two grand divisions of the locomotive department are 
eneral 
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ASSISTANT FOREMEN CAR DEPARTMENT. LEADING MEN. 
(Over 5 men.) (Over 5 men or less.) 
1—Has jurisdiction over Penhorn, Weehawken, Paterson, Great Notch. 8—Has jurisdiction over East Buffalo, Erie Dock, Susp. Bridge, N. Tona- 
2—Has jurisdiction over Coalburg, Edgewater, Little Ferry. wanda, Black Rock, Attica, Dayton, Silver Springs. 
3—Has jurisdiction over Lackawaxen, Deposit, Middletown, Greycourt, 9—Has jurisdiction over Beaver Lake, Moosic, Pocono St. 
Campbell Hall, Newburg. 10—Has jurisdiction over Jamestown, Shenango, Oil City, Corry. 

4—Has jurisdiction over Avoca, Jessup, Hawley, Honesdale. 11—Has jurisdiction over Randall, Phalanx, Brier Hill, Ferrona, Niles, 


Lisbon, New Castle. 
12—Has jurisdiction over Akron, Creston, E 
13—Hlas jurisdiction over Dayton, Mansfield, Maitland, Urbana, Durbin. 


$—Has jurisdiction over Carbondale, Forest City, Binghamton, Owego, 
Waverly, Elmira, Blossburg, Corning, Addison. 


6—Has jurisdiction over Wellsville, Olean, Salamanca, Bradford, Johnson- | 14—Hlas jurisdiction over Lima, Ohio City, Decatur, Kingsland, Bolivar, 
burg, _Brockwayville. Rochester, De Long, N. Judson, Griffith, Kenton. 
7--Has jurisdiction over Avon, Bath and Hammondsport. 15—Has jurisdiction over Hammond. 


Note.—Dotted lines indicate divided jurisdiction. 
Organization of the Car Department. 


the Erie, or eastern section, and the Ohio, or western section, 
cach in charge of a mechanical superintendent, the first with 
headquarters at Jersey City, N. J., and the second at Cleve- 
land, Ohio. Reporting to each mechanical superintendent are 
a general foreman of boilermakers, an inspector of tools and 
machinery, and the several division master mechanics. The first 
of these staff officers has jurisdiction over all matters pertain- 
ing to boiler work. and the second has to see that all tools are 
maintained according to the road's standards and also has 
charge of the installation of machine tools, boilers and other 
such details. 

The mechanical superintendent in charge of the car depart- 
ment, whose headquarters are at Meadville, Pa., has complete 
and direct jurisdiction over the three shops where all the heavy 
car repairs are made, namely, North Paterson (passenger car 
repairs), Kent and Buffalo (freight and passenger car repairs), 
each of which is in charge of a shop superintendent; also over 
the general foreman of car repairs at Jersey City, who has 


charge of all the terminal passenger car work and that at the 


outlying points in the commuter territory, as well as the freight material and coal inspectors. The electrical engineer ! + 
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Paterson, Nyack, Campbell 
Caldwell, Little Falls, Har- 
St., Sterling Forest, Grey- 


lI—Has jurisdiction over Waldwick, Suffern, 
Hall, Weehawken, Midvale, West Orange, 
riman, enone Pine Bush, Newark, 28th 
court, N. J. . Y. 

2— Has AN over Blossburg, Binghamton, Corning, Waverly. 

3---Has Jurisdiction over Dunkirk, Olean, Brockwayville, Johnsonburg. 
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the operating department, report to the master mechar:. - 
matters relating to the maintenance of locomotives. Tis- 

expert reports to the inspector of locomotive service s- 
as to the superintendent of locomotive operation. The ci - 
spectors are under the jurisdiction of the chemist, who m: - 
to the superintendent of locomotive operation on fuel maos, 
This constitutes the fuel economy organization and i oo 
connects the mechanical and operating departments, there: ~- 
suring the best results through proper co-operation. 

The superintendent of piece work and apprentices has inir, 
jurisdiction over the assistants to the general foremen ar: - 
instructors of apprentices, who are on the master mecke- 
staffs. The assistants to the general foremen look attr: + 
piece work at the several shops, and the instructors of ajii- 
tices are in charge of the technical and practical instruc: a 
apprentices at the shops where apprentice schools have le: 
established. 

The mechanical engineer is located at Meadville. His «< 
includes the chief draftsman, chemist, engineer of tests ani z. 


4—Has jurisdiction over Attica, Castile, Tonawanda, Susp. Bridge, Gowan 
Dayton, Black Rock. 

5—Has jurisdiction over Hawley, Lackawaxen. 

6—Has jurisdiction over Yatesville, Lodi, Passaic, 
Beaver Lake, Middltown, Blairstown, Moosic, Edgewater, N. 

7—Has jurisdiction over Rochester, Bath and Hammondsport. 


W'ortendyke. Bere. 
Paters 


Note.—Dotted lines indicate divided jurisdiction. 


Organization of the Locomotive Department on the Erie Grand Division. 


car work in this territory. The head of the department has 
charge of the minor car repair points through the heads of the 
locomotive department, or in other words, the foremen of the 
car department report directly to the master mechanics, and all 
instructions issued by the car department head are transmitted 
to them through the mechanical superintendents in charge of 
the locomotive department. This divided jurisdiction is shown 
by the dotted lines on the diagrams. 

The superintendent of locomotive operation has direct juris- 
diction over the inspector of locomotive service and the fuel 
expert. and the former have indirect jurisdiction over the 
supervisors of locomotive operation and the road foremen of 
engines. The supervisors of locomotive operation report di- 
rectly to the master mechanics and their duties are principally 
along the lines of fuel economy, lubrication, tools and other 
supplies; the road foremen of engines, who are essentially in 


after all electrical matters, including shop power installatiun 
and the electric lighting of passenger cars. The duties * 
the general air brake inspector are fully explained by his t= 
The general inspector has charge of all car department inspec 
tion and it is among his duties to see that all inspector i 
new equipment are conversant with the standards and dets“ 
called for by the specifications. The consulting engineers « 
car experts. The special agent is in charge of the details 10 
connection with making improvements to insure safe working 
conditions at the several locomotive and car shops. He als 
keeps in touch with legislation concerning mechanical depart- 
ment matters in order to make sure that the requirements 3% 
strictly adhered to. 

Since this reorganization has been in effect, marked improtó 
ments in the efficiency of the department as a whole have de“ 

manifest, fully warranting the many changes that were Mi 
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FORMULA FOR SADDLE PIN OFFSET 


All who have had anything to do with the designing and set- 
ting of the Stevenson link motion are familiar with the extreme 
sensitiveness of the valve events to any change in any of the 
parts composing the gear, from the connecting rod to the loca- 
tion of the lifting shaft. A change in the length or point of sus- 
pension of any element will have its effect on the motion of the 
valve, and this effect, being usually a bad one, calls for a modi- 
fication of some or all of the other parts. To work this out on 
the drawing board is a slow process, and the usual method of 
securing a fair equalization of cut-off is to lay out the valve gear 
on the drawing board to general proportions and arrangement 
best suited to the design of the engine and then correct in- 
equalities by erecting it on the locomotive and securing the 
equalization of the cut-off and the valve events by using an ad- 
justable link saddle, whereby the offset of the saddle pin can be 
set in that position to secure the best movement of the valve. 


Diagram of Stephenson Valve Gear with Open Rods. 


‘The regular saddle is then made, with the pin offset to corre- 
spond to that obtained, and is applied to the link. In short, the 
errors of design are corrected by the offset of the saddle pin. 

As there was no formula by which this offset could be calcu- 
laied for any given arrangement and proportion of the parts, 
O. W. Young, in charge of the valve designing for the American 
Locomotive Company, undertook to solve the problem and obtain, 
if possible, a formula by which the saddle pin offset could be 
calculated. 

For this purpose he used the valve gear model at Schenectady, 
and set up, as a base gear, one having the following dimensions, 
as shown in the accompanying illustration: 


Length of connecting rod = (21)... 2. eee eee. 96 in. 
Stroke of piston = diameter of crank =(B).... 24 * 
Radius -of uk- CC Teta ee gate eae oe 48 
Distance between points of attachment of eccen- 

tre rods to hik == C1) sone io paa | 
Distance from point of support of link hanger 

to center of link = (Jf)... 0... ce eee eee eee TaS a 


This provided for all of the dimensions shown except F, the 
distance of the points of attachment of the eccentric rods from 
the center line of the link, the saddle pin offset, and the throw 
of the eccentric. With these general dimensions of the gear, he 
proceeded to find the saddle pin offset for different dimensions of 
F, varying by 14 in. increments from 134 in. to 4 in. with open 
and crossed eccentric rods, and with eccentric throws of 5 in. 
and 6 in. The results of these trials are given in the accom- 
panying diagram: 

For example, suppose we have a gear like that used for the 
hase, where open eccentric rods are used, the throw of the eccen- 
tric is 5 in. and F equals 3 in. Then the vertical line at which 
the diagonal for open rods, for the 5-in. eccentric throw crosses 
the horizontal line from F equals 3 will indicate the saddle pin 
offset, which, in this case, is 54 in. Then 5% in. becomes the base 
figure for all gcars having an eccentric throw of 5 in. and a 
distance F equal to 3 in. The formula is purely empirical, and 
is based on experimental observations extending through many 
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months in which all possible combinations of dimensions were 
used. The result of these observations was the development of 
the following rules: 

FOR OPEN RODS. 


For each 12 in. added to the dimension .1, 1/16 in. should be 
added to the offset. 

lor each 2 in. added to dimension B, 1/32 in. is to be sub- 
tracted from the offset. 

For each 12 in. added to dimension C, 1/16 in. is to be sub- 
tracted from the offset. 

For each 1 in. added to dimensions D, '4 in. is to be subtracted 
from the offset. 

When E = O, add 1/16 in. to the offset. 


FOR CROSSED RODS. 


For each 12 in. added to dimension 4, 1% in. is to be added to 
the offset. 

For each 2 in. added to dimension B, 1/16 in. is to be sub- 
tracted from the offset. 

For each 12 in. added to dimension C, % in. is to be sub- 
tracted from the offset. 

For each 1 in. added to dimension D, % in. is to be subtracted 
from the offset. 

When E = O, add 14 in. to the offset. 

The application of these rules can be best shown by a specific 
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example. Suppose, then, a valve gear has been designed, in 
which 

-1 = Length of connecting rod = 108 in. 

B == Crank diameter = 26 in. 

C = Radius of link = 60 in. 

D = Eccentric rod pin spacing = 13 in. 

E = Distance of link hanger pin from center of link =0 in. 

The eccentric rods are open and the eccentric throw is 5 in. 
Then, as before, the base figure is 5% in. 

For A, we have 108 — 96 = 12 in.; giving 1/16 in. to add. 

For B, 26—24— 2 in.; giving 1/32 in. to subtract. 

For C, 60 — 48 = 12 in.; giving 1/16 in. to subtract. 

For P, 13—12 = 1 in.; giving 14 in. to subtract. 

For E=0, we have 1/16 in. to add. 

The solution then becomes: 

54 + 1/16 — 1/32 — 1/16 — '% + 1/16 = 13/32 in. 
The proper offset for the saddle pin is, therefore, 13/32 in. 
For open eccentric rods if the offset is too much, the cut-off 
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will occur later at the front end of the cylinder rather than at 
the back; while, for crossed rods, too great an offset will give a 
greater cut-off at the back than at the front. 

It is not claimed for these rules that the results will be the 
best attainable, but that they can be implicitly followed in a 
design and the engine will be square and perfectly satisfactory in 
its operation. It has been used repeatedly on what might be 
called freak gears, where, to the casual observer, the offset 
would appear normal, and the result has been satisfactory. Its 
promulgation is certainly of great value, and it will be found to 
be especially useful where engines are out of square and need a 
readjustment of their valve events. 


SERVICE OF VANADIUM STEEL LOCO- 
MOTIVE PARTS 


Extended service tests of heat treated chrome-vanadium stcel 
parts on large locomotives are showing this material to have 
decided advantages, both as regards strength and wearing quality. 
In addition to springs, frames, axles and piston rods, main rods 
and tires of this material are shown by recent reports to possess 
distinct and practical advantages. 

In regard to main and side rods, the experience of several of 
the lines of the New York Central System is interesting. On 
the Michigan Central a comparison between the percentage of 
failures of vanadium rods on consolidation and Pacific type loco- 
motives, built since 1910 and the failures of carbon steel rods on 
the same classes of engines built since 1906, taking into con- 
sideration in the latter case only those failures which occurred 
within a period of three years service or less, shows that the 
chrome-Panadium steel reduced the failures by over 80 per cent. 
The comparison includes 90 locomotives equipped with vanadium 
rods and 84 equipped with carbon steel rods. Of the former 
there have been but three failures or 6-tenths of 1 per cent. 
of the total. All of these were side rods. The failure of carbon 
steel rods in the same length of time amounted to 3/3 per cent. 
and in the case of one lot of locomotives built in 1907, the failure 
of carbon rods in three years amounted to 10 per cent. Very 
similar results have also been given on the Lake Shore & Michi- 
gan Southern, the Lake Erie & Western, the Chicago, Indiana « 
Southern and the New York Central & Hudson River. Sum- 
marizing the records of all five of these roads it is found that 
out of a total of 757 road engines equipped with vanadium steel 
rods since 1910, the total number of rod failures to date amounted 
to only 34 of 1 per cent. Most of these occurred on the earlier 
applications and appeared to be largely due to the fact that the 
locomotive builders at that time did not possess the heat treat- 
ing equipment that they now use. The later rods were subjected 
to a double heat treatment with very noticeable improvement. 

Last fall about 40 of the railroads of the country ordered heat 
treated, chrome-vanadium steel tires with a view to testing the 
wearing qualities as compared with ordinary carbon stecl tires. 
These tires were made to the latest approved specifications based 
on data secured from extensive experiments and research carried 
on jointly by the tire makers and the American Vanadium Com- 
pany. Contours of all the tires installed are being periodically 
taken by the American Vanadium Company's inspectors and care- 
ful record is kept of their performance. 

Among the first tires to be applied there were some on locomo- 
tives running on the Chicago Junction Railway. Owing to the 
exceptionally short curves in the stock yards in Chicago, there 
are few roads in the country where switching conditions are 
harder on the tires than on this one. While none of these 
tires have been in service long enough to show ultimate results, 
progress service reports of those first applied present some in- 
teresting comparisons. An example is a six wheel switching 
locomotive to which the heat treated chrome-vanadium tires 
were applied on December 3, 1912. This engine has a total 
weight in working order of 142,500 lbs. It has 20 in. x 26 in. 
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cylinders and 51 in. diameter wheels. A new set of carbon stecl 
tires were applied at practically the same time to a sister engine 
working in identical service. 

Contours taken of the tires with a tire contour machine in 
October, after 10 months service showed a maximum tread wear 
vf 7/32 in. with a minimum of 3/16 in. on the chrome-vanadium 
tires. The flanges were in excellent condition. The carbon steel 
tires were applied on December 27, 1912 and on September 10, 
after about 10 months service they had to be turned. At that 
time they showed a maximum tread wear of 4-in. and had made 
34,570 constructive miles, figured on the railway company’s basis. 
The vanadium tires had made 32,750 miles. This gives 9,360 
miles for 1/16 in. of tread wear on the vanadium tires and 
4,320 miles per 1/16 in. wear with carbon tires. The carbon tires 
had to be turned to 503% in. diameter which represented a 5% in. 
loss in thickness of metal from wear and turning and gives only 
3,475 miles for 1/16 in. total loss in thickness after the first 
turning. 

The vanadium tires were made at the Latrobe Works of the 
Railway Steel Spring Company to the chemical and physical 
specifications prepared by the American Vanadium Company. 
They were subjected to a very careful heat treatment. 


STANDARD GAGE TRACKS THROUGH 
SHOP BUILDINGS 


BY PAUL R. DUFFEY 


In building new shops or additions to old ones it is a great 
mistake to make no provision for a standard gage track from 
end to end of the center section. Such a track will permit the 
yard crane or wrecking crane to enter and unload any heavy 
machinery, as well as to place it on the foundations. Many 
large machine and smith shops are without this feature and 
when such machines as large steam hammers, bolt headers, 
punches and shears, wheel lathes, planers, ete., have to be in- 
stalled and assembled by hand much money and labor is ex- 
pended which might have been avoided by a little more foresight. 

Not long ago a very large steam hammer was to be installed in 
a fair sized smith shop, and the nearest track available for unload: 
ing the parts of the hammer was so close to the machine shop that 
a crane could not turn more than two feet without striking the 
shop wall. It was therefore necessary to unload the parts about 
120 feet from the foundation in the smith shop, which neces- 
sitated skidding and rolling the various parts, some weighing 
over ten tons, over the entire distance. Such work requires 
considerable time as well as skill in manipulating the parts to 
keep them from upsetting. The time consumed in setting up 
this machine with one machinist and from three to seven helpers 
was about twelve days, whereas if there had been a track 
through the shop the crane could have handled the work in 
about two days, with an estimated saving of at least $60. Such 
cases arise at some time almost everywhere and if such a track 
were installed, even if only used a few times a year, it would be 
a paying investment. 


CHARLESTON & Cincinnati Rarinroan.—We are highly gratined 
to learn that the Legislature of Kentucky has adopted an en- 
larged and liberal policy in relation to the Charleston & Cin- 
cinnati Railroad. Let the people build railroads where they will 
and if necessary aid them in all great national works.— From the 
American Railroad Journal, February 13, 1836. 


MoxoroLy 1s 1836.—Our New Jersey friends, notwithstanding 
their dread of monopoly, and in particular, of the Camden & 
Amboy Railroad and Delaware and Raritan Canal, have de- 
termined by their representatives in State Legislature assembled. 
not to abate the nuisance; in other words, the “proposition” of 
the united companies to sell out to the state has been rejected. 
From the American Ratlroad Journal, February 20, 1836. 


FREIGHT CARS DAMAGED BY IMPROPER 
LOADING 


A statement regarding the damage caused to the doors, etc., 
of freight equipment by the cars being improperly loaded has 
been issued by the Niagara Frontier Car Inspection Association. 
This statement covers several thousand cars and includes pho- 
tographs and statements in detail as to the condition in which 
a large number of them were found. It is signed by J. C. Fritts, 
master car builder, Delaware, Lackawanna & Western; T. J. 
O'Donnell, arbitrator, Niagara Frontier Inspection Association, 
and W. I. Sitterly (chairman), general car inspector, Penn- 
sylvania Railroad, and is as follows: 

“We feel that the manner in which loads are placed in box cars 


A Shipment of Fulpwood Shifted at the 
Proper Protection. 


Doorway for Lack of 


at the loading points 1s responsible in a large measure for the 
condition of the box car doors and fastenings. No regard or 
respect is given the Master Car Builders’ Association Loading 
Rules, and we believe that the situation should be canvassed 
thoroughly and that the superintendent or the agent having 
jurisdiction where closed cars are loaded should instruct the 
shipper in the proper method of loading and use his best efforts 
without antagonizing the shipper to induce him to place the 
proper means of securing the load in the car to prevent its com- 
ing in contact with the side doors. This will result in cutting 
down the large expense incurred, reduce the number of cars 
now being placed on shop tracks for repairs, and insure the 
lading reaching its destination at an earlier date than it now 
does, with consequent satisfaction to the shipper. 

“A careful check of several thousand cars set out to have loads 
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adjusted indicates that 70 per cent. of the total number was on 
account of lading being against the side doors, which in many 
cases were pushed completely off of their fastenings, resulting in 
more or less damage. It is believed that the question of bad 
loading has more to do with defective side doors than any other 
one item. It was, therefore, resolved at this meeting that the 
attention of the General Managers’ Association be called to this 
condition through the heads of our various mechanical depart- 
ments with a view of obtaining concerted action on all roads 
throughout the country, not only in educating the shippers, but 
the agents as well. 

“In addition to the large expense incurred and the delay to 
freight, the most important feature of the defective door is the 
liability of serious accident due to doors and lading falling on 


The Effect of a Lack of Doorway Protection on a Shipment of 
Feed in Bags. 


adjacent tracks, and it is felt that all of the annoyance and 
trouble complained of could be reduced to a minimum, provided 
the necessary attention is given at the initial point of loading. 
It should be understood that the mechanical department will 
take the necessary steps to place the doors and fastenings in 
good condition, co-operating with the traffic department to bring 
about the desired results in this respect. i 

“We further feel that it would be well to have a representative 
from the mechanical department meet with the superintendent 
and the agents at the agents’ meetings to take up the proper 
interpretation of the loading rules and to educate the agents as 
to what is necessary in the line of protecting the different kinds 
of commodities loaded in closed cars. Agents should have im- 
upon them the importance of this as well as the 
serious conditions that exist in many instances on account of 
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the non-compliance with the Master Car Builders’ rules. 

“In the Niagara Frontier Inspection district, comprising thirteen 
roads, the monthly average number of cars that require switching 
from the yard to the transfer tracks and repair tracks to have 
the lading adjusted because of negligence in providing proper 


Door Burst Open by the Shifting of a Shipment of Barrels. 


blocking is 8,000. This not only delays the freight but is an 
extra expense both in switching and adjusting the loads, as well 
as in maintenance. The condition seems to be becoming worse 
rather than better.” 


DEVELOPMENT OF STEEL PASSENGER 
EQUIPMENT 


While the extensive use of metal for passenger train car con- 
struction was considered as early as 1854, it was not until 
about 40 years later that it began to receive serious consideration. 
According to a committee on Steel Passenger Cars, which re- 
ported at the 1908 meeting of the Master Car Builders’ Asso- 
ciation, the most important reasons which brought the desir- 
ability of introducing steel passenger cars prominently before 
the railways were: 

(1) The burning of wooden cars in wrecks, and the frequent 
destruction of human life by fire. 

(2) The splintering of the large wooden sills, etc., when the 
cars were wrecked, causing injury and death. 

(3) The scarcity of lumber suitable for sills, stringers, etc., 
and the threatened exhaustion of such material. 

(4) In collision with steel freight cars, which were being 
introduced in great numbers, the passenger equipment was more 
liable to destruction than was the case with the wooden freight 
cars. 
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(5) Increased speeds, greater train lengths, and larger c- 
pacity cars. 

Then too, the rapidly increasing use of electric motor car. 
in subway and elevated service, where the passengers canno: 
easily leave the cars in case of accident, and the danger frun 
fire where electric power is used, suggested the use of non 
inflammable materials in the construction of these cars. Th: 
was undoubtedly largely responsible for the development of the 
all-steel passenger train car. 

The movement received its great impetus in the East because 
of the electrification of the steam roads entering New York Cit 
and the possible dangers if wooden equipment were to be use 
in connection with the use of electric power in the long tun- 
nels. In the West, on the Harriman Lines, steel cars were in- 
troduced because of the belief that they would not only prove 
safer but also that they would be more economical to mainta: 
than wooden equipment. 

The publicity departments of the roads which first starte! 
to introduce the steel equipment were not slow to realize the 
advertising value of having all-steel cars on their limited trains 
and this undoubtedly had some considerable influence in in- 
ducing the other roads, particularly those in competitive terr- 
tory, to adopt such equipment for their better class trains. 

The steel frame, side door suburban cars used by the Illinois 
Central to handle the World's Fair trafic in 1893 are generally 
regarded as the forerunners of the all-steel passenger car in 
this country. In the same year the Pressed Steel Car Com: 
pany built 35 steel underframe cars for the Northwestern Ele- 
vated of Chicago. Then followed a steel frame car for the 
Interborough Rapid Transit Company of New York, a steel car 
on the Second Avenue Elevated Line in 1604, and the building 
of 300 all-steel cars for the New York subway in the same 
year. A steel baggage car was put in service on the Erie m 
1904. In the winter of 1604-5 the Long Isiand introduced 13 
steel suburban cars in its electric service, and the Erie added 
a steel postal car and a steel express car to its equipment. In 
1606 the New York Central put in service 125 steel motor cars 
(these were the first cars built of steel along the lines of 2 
modern steel coach), the New Haven two steel postal cars. 
the Long Island an all-steel passenger coach, while both the 
Pennsylvania and the Southern Pacific built experimental all- 
steel passenger coaches for through traffic. The Pennsylvania 
also introduced a steel baggage car late in the year. 

The year 1907 marked the introduction of a steel postal car 
on the Southern Pacific, the building of a steel Pullman car, Y 
steel passenger cars for the Hudson & Manhattan, a steel postal 
car and a passenger coach on the Union Pacitic, five steel postal 
cars and a steel passenger car on the Pennsylvania, and 50 morc 
all-steel cars for the Interborough. 

The M. C. B. report at the 1908 convention showed that there 
were about 380 all-steel cars in service or under construction 
for steam roads at that time, and commented on the fact that 
the greatest development was shown in the East because of the 
desirability of having fireproof cars for use on the electritied 
portions of the roads entering New York City, with their long 
tunnels. By January 1, 1909, there were 629 all-steel and 6/3 
steel underframe cars in service in this country, and on Janu- 
ary 1, 1913, there were 7,271 all-steel cars and 3,296 steel under 
frame cars.—Ratlway Age Gazette. 


LARGEST MARINE T URBINES.—A start has been made at Clyde 
bank with the work of putting the turbines on board the new 
Cunard line steamer Aquitania. The total weight of these 
turbines is 1,400 tons. To enable them to be lowered into the 
hull of the ship one of the four funnels was not placed m 
position. The low pressure turbines are the largest ever pon 
structed, cach weighing about 425 tons. There are over a milhon 
turbine blades, which, if placed end to end, would reach ovt! 
140 miles.—The Engineer. 


STEEL FRAMING 


FOR BOX CARS’ 


Development and Service of This Type; Neces- 
sity of Well Selected Lumber for Sheathing. 


BY R. W. BURNETT, 
General Master Car Builder, Canadian Pacific, Montreal, Que. 


This paper deals with the superstructure details of the steel 
frame box car and the information and data presented are based 
on the writer's experience on the Canadian Pacific system with 
the design, construction and maintenance of 30,000 cars of this 
type, which represent an investment of $30,000,000. 

Credit is due to C. A. Seley, formerly mechanical engineer 
of the Rock Island Lines, for designing the first outside sheathed 
steel superstructure box cars that were constructed in large 
numbers. The introduction of steel into the superstructure of 
the box car, and the development of the outside sheathed steel 
superstructure in particular, were discussed so thoroughly by 
Mr. Seley in his comprehensive paper before the Franklin In- 
stitute in January, 1910, that I have thought it unnecessary to 
go over this same ground, but will review only briefly the de- 
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being carried on a rigid frame and not held together by the 
strains resulting from its weight, as in the old trussed cars, 
has a tendency to develop slack in the superstructure. This 
in turn affects the roof and sheathing. One principal trouble 
with outside sheathed cars is that, after they have been in 
service a comparatively short time, the sheathing frequently 
loosens at the end sill and at the side sills near the bolsters with 
resultant leakage of grain. 

There were some steel frame box cars built previous to 1909, 
but the writer has been able to secure data on only the outside 
sheathed types. Of these 2,700 were in service on the Norfolk 
& Western, of which the first 100 were built in 1902; the owners 
state that they were satisfactory and the same type has been 
purchased on subsequent orders. The Rock Island and Frisco 


Canadian Pacific Steel Frame Box Car with Corrugated Metal Sheathing. 


velopment of the box car from the all-wood car through the 
intermediate stages of steel underframe cars. 

The original wooden car, with the single spring draft rig- 
ging having the cheek castings bolted to the sills, gave little 
if any more trouble than modern equipment, due principally to 
the shorter trains, less density of traffic and to the use of link 
and pin couplers which compelled gentler handling of trains 
than is prevalent today. The steel underframe car was built 
mainly to secure a stronger center construction for the attach- 
ment of draft rigging and to get away from the trouble caused 
by wooden sills breaking and splitting, broken draft bolts, etc. 

While having many advantages over the old wooden car, the 
steel underframe car developed some troubles peculiar to it- 


self, the most important being due to the fact that the body 


*A paper read before the American Society of Mechanical Engineers 
at the annual meeting, December 3, 1913. 
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lines had in service at that date approximately 5,000 cars sim- 
ilar to the Norfolk & Western, and these also appear to have 
given satisfaction as the owners have reordered the same type 
several times. All of these, however, were outside sheathed 
and as regards leakage at the sills, had comparatively little 
advantage over the wooden cars. Recently both of these lines 
have purchased some inside sheathed cars. The Frisco car of 
this type is fully described in the Railway Age Gazette, Oc- 
tober 3, 1913, and in the Railway Age Gazette, Mechanical 
Edition, October, 1913, p. 555. 

In 1908 the Canadian Pacific designed its first steel frame in- 
side sheathed box car. This car avoided the disadvantage of 
the outside sheathed car, something which had not been accom- 
plished by the steel frame cars constructed up to that time, and 
at once obtained a further reduction in weight and provided for 
cheapness of maintenance by the use of steel superstructure, 
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without the additional lumber required by the outside sheathed 
car. With practically no preliminary experimenting 500 of these 
cars were built, and since then over 30,000 have been built sim- 
ilar to the first cars, with the exception of several refinements 
of details, such as corner and door posts, end doors and side 
plates, and the joining of flooring and lining. These changes 
have not affected the general design of the car, but are the im- 
provements that have been introduced from time to time to re- 
duce weight and simplify the construction. 


ADVANTAGES OF THE STEEL FRAME CAR. 


The steel frame inside sheathed car has several advantages 
over the types previously used, notably in that the tare is low 
in proportion to the capacity. There is such a variation in 
the figures used for the cost of hauling per ton mile, that no 
attempt is made to say what the saving would amount to, but 
certainly the advantage of having a car equal, if not superior 
to other cars in all respects, and weighing from 1,000 to 5,000 
lbs. less, will appeal to all traffic and operating men. Not only 
is there that much less dead weight to haul when the car is 
empty or partly loaded, but additional lading can frequently 
be carried. The actual limit on the paying load that can be 
carried in a properly designed car is the total weight on the 
axles. Thus, a car having 5 in. x 9 in. axles with such a tare 
weight that, when deducted from the capacity of the axles, al- 
lows the car to be safely loaded to 88,000 lbs. could, if dead 
weight be reduced by 3,000 Ibs. safely carry a paying load of 
91,000 Ibs. and retain the same strength. Thus the actual ca- 


Hopper Bottom in Connection with Metal Sheathing. 


pacity of the car is increased almost 4 per cent., with a better 
ratio of paying to dead load. 

It had been thought necessary to assist the wooden type of 
superstructure by heavy roof construction, some going so far 
as to use different methods of diagonal bracing, but with the 
steel car it has been found that there is no appreciable local 
movement of the framing in the heaviest service which makes 
a simple proposition of the roof as it has only to take care of 
itself. This presents a simpler problem to roof designers, mak- 
ing it possible to design a roof much lighter, without necessity 
for the use of purlins or ridge poles to strengthen the car. It is 
obvious that unnecessary weight in the roof raises the center of 
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gravity, increases the tare weight and cost and has other dis- 
advantages. 

In explanation of the local movement of this style of framing, 
it is well to mention tests we have made in jacking up this type 
of car, which demonstrated that the car would take a gentle 
twist from end to end, allowing the bolsters to be slightly out 
of the same plane horizontally. This twisting was accomplished 
without any perceptible local distortion of the sides or ends. 
The capacity for twisting is a condition to be desired as it 
allows a car to adjust itself to uneven track conditions. 

In addition to being 5% in. narrower than the distance over 
the outside of the sheathing of a wooden car, the superstructure 
of the Canadian Pacific car is protected by the framing, so that 
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Interior of Canadian Pacific Corrugated Metal Sheathed Box Car. 
a side swipe that would do serious damage to an ow side 
sheathed car frequently does not touch the lining and is resisted 
by the framing without damage to the posts or braces. Fre- 
quently it is found that a side swipe that would almost demolish 
the sides of a wooden car only bends the steel framing, and 
in making repairs, the lining is merely removed, posts and braces 
straightened and the original lining replaced, the whole cost be- 
ing the comparatively small labor charge. Jacking frames are 
heing installed at all of our principal repair points for all classes 
of steel cars, and while not original with the Canadian Pa- 
cific, they have been amplified to better take care of steel frame 
box cars. With these frames, many jobs that would require 
the car to be cut apart, taking several days, can be done in a 
few hours without cutting the rivets. With modern steel frame 
cars, these jacking frames are as much a necessity as the black- 
smith shop or any other part of the shop. 

It is difficult to clean an outside sheathed car properly when 
it is unloaded, on account of grain lodging between the frame- 
work and also on account of the opening where the posts and 
braces meet at the bottom becoming obstructed, resulting in 
grain being retained between the sheathing and lining with 
resultant complaints from shippers. All of this is overcome by 
the clean joining of the lining and the floor in the steel frame 
cars, and it is believed a change of this kind would have come 
years sooner if designers had kept in close touch with service 
conditions. One advantage of the steel frame car is that out- 
side of possible repairs due to wreck damage and to wear and 
tear of couplers, wheels, brake shoes and journal bearings, the 
car does not deteriorate more rapidly in service than when 
stored. 

SELECTION AND TREATMENT OF LUMBER. 

The grading of lumber for use in these cars is an item that 
has received much consideration. Yellow pine or fir has so far 
been the principal lumber used, although we have experimented 
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to some extent with spruce, but although it has the advantage of more than 10 per cent. must not be used until further dried. 
being lighter, it seems to be more difficult to dry spruce suf- The variable condition of the lumber when taken from the 
heiently for this purpose. Great pains have been taken to avoid yard makes it necessary to use careful judgment as to the 
knots that are too large or numerous and while it is generally length of time it should be kept in the kiln. At the Angus 
desirable to have lumber as free from knots as possible, I have shops of the Canadian Pacific this responsibility falls on the 
never in the inspection of many hundreds of cars, seen where  wood-mill foreman, whose constant attention to this feature 
a knot had fallen out. It is, however, desirable to have lum- makes him the man best fitted for the purpose. The average 
her as free from sap and shakes as possible and thoroughly dry. moisture loss reported by the test department for lumber used 

When the first of these cars were built outside of the Canadian on cars now building at the Angus shops is 5.25 per cent., which 
Pacific shops we had considerable difficulty in getting the lum- shows that we are getting very satisfactory results from the 
ber properly dried, due to lack of both experience and facili- kilns. A number of tests were made last year on lumber taken 
ties on the part of the car companies. We have about 3.000 from the yard. These tests showed a moisture loss of between 
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orne oe ee accordance with C. P. R. Spec. No. 243 C. 
samples obtained every other day during construction, with a minimum of one sample for each ene hundred cars i 
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Signed Engincer of Tests. 
FORM USED ON THE CANADIAN PACIFIC FOR REPORTS OF THE MOISTURE DETERMINATION IN LUMBER. 


cars on which the lumber has shrunk and given them a bad ap- 25 and 30 per cent., which shows the importance of drying 
pearance, but this result was expected, as when the cars were lumber properly. The accompanying form is used for reporting 
built the lumber was quite green. The sheathing on these cars results.of tests both at Angus and outside shops. 
could be tightened for less than $4 per car, but very few have Due largely to our insistence, nearly all of the car plants 
been tightened, owing to receipt of practically no reports of in the country are now equipped with dry kilns, and any pos- 
loss or damage to lading due to the shrinkage; also as they do sible additional cost of drying lumber in excess of what has 
not frequently reach our main repair tracks, being shopped been considered good practice in the past would be less than 
only for such repairs as wheels or wreck damage, we have not one dollar per car. Such drying would make the car side prac- 
considered it advisable to shop the cars for a defect which is tically the same as one board so that it is absurd that the pos- 
sible shrinkage of lumber should be considered as any reason 


PARADOS 2.2 Deer fares (Moo LE) = for this type of car not being built. It has been claimed that 
23" - qee Decimes (Sel! Frame Cars) AA lumber can be so dried that it will swell and bulge, but we have 
`e | F ie never found this to occur. We have had cases where lumber 
e = aa slightly moist has dried more rapidly on the inside, due to that 


side not being painted, and made the outside of the boards 
slightly convex, with tight joints that could be easily mistaken 
for swelling, whereas the opposite is the case. We have kept 
a car with very green lumber in the passenger car shop under a 
high temperature for over a month until the lumber was ab- 
solutely bone dry, and then put it outside with doors open 


Note: Dotted lines show outline of roof 


| d ae : A Top 
Te T eos Wee through four weeks of spring weather, during which it rained 
| frame Car with Z-bar side plate almost constantly, with a result that there was no closing of the 
i and roof as shown in solid lines. . . 
, -—-| cracks that could be detected. This further proves that there is 
EA: nothing to be feared from lumber being too dry. 
Roof Clearances on Steel Frame and Wooden Box Cars. The defects in the sheathing that must be most closely 


watched are shakes or splits that extend obliquely downward 

almost entirely a matter of appearance. The lining shrinks into the car. These must be knifed in with paste before the car 
as much in two months of summer weather as it ever will. is painted. The edges of the lining should be painted, and we 
The lining should not be matched before drying, as it warps have found this can be done more easily and thoroughly by dip- 
and curls, rendering it difficult to make a tight joint. The ping the boards and putting them through between two rub- 
rough size of lumber should be at least % in. greater than the ber scrapers, which removes the surplus paint, leaving the edge 
finished dimensions. In establishing limits for drying lumber thoroughly coated. This gives a thin coat of paint on the in- 
no information or data whatever could be secured, and after side of the car which is an advantage in causing the lumber to 
experimenting we came to the conclusion that a piece of this dry more uniformly, and diminishes the tendency to warp. 
lining of full cross-section subjected to a temperature aver- Narrow boards have the advantage of having less tendency to 
aging 170 deg. F. for 96 hours should not lose more than 6 per warp, and also if the lumber should not be thoroughly dry, 
cent. in weight and that lumber represented by samples losing there is less total shrinkage for each board making the space 
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between the edges narrower. The steel work and roofing are 
painted the same as on other cars. This considerable space 
has been given to the grading, drying and painting of lumber, 
as we have found that these factors have required much more 
attention than everything else in connection with the car. 


DEVELOPMENT OF A STANDARD CAR. 


The development of the inside sheathed car has been so rapid 
and the experience with it so uniformly satisfactory, that I feel 
safe in saying that its introduction in such large numbers on 
so many roads in so short a time indicates more nearly a 
tendency toward the adoption of a standard car than has any 
distinct type of car outside of patented cars for special service. 
It is certain that there will be no backward movement to a 
wooden superstructure, and that this car with possible modifi- 
cations will remain a standard car unless some superior type 
of car is developed. It is the writer’s opinion that no commit- 
tee will ever develop a car that will be adopted as standard, but 
that the nearest we will ever get to a standard is what may 
be developed by one or two persons given a free hand, and the 
merit of which is so pronounced that it forces itself upon the 
country. 

With the use of structural steel there is less necessity of 
carrying special parts in stock on account of repairs being 
largely a question of labor, and it seems that with this type of 
car the necessity from a repair standpoint for a standard car 
is decreasing. This is further borne out by the fact that for 
the 30,000 new cars of this type we have ordered no material 
for repairs and carry none in stock outside of material com- 
mon to all cars, except lining; of the lining, our stock amounts 
to practically nothing. We save out sufficient of the parts from 
cars destroyed to make up our stock of repair parts, but have 
found it necessary to use very little of this. There are, of 
course, many valid reasons why cars should be made to standard 
inside dimensions and outside clearances. 

To look at the matter in another way, the wheels, axles, jour- 
nal bearings, journal boxes, couplers, brakes, safety appliances, 
etc., which constitute the removable and perishable parts, are 
all standard and when it is remembered that nearly all of the 
remaining parts of the cars are standard rolled shapes. which 
are easily obtained either from the mill or from stock in all 
principal cities, it is apparent that we now have, in effect, a 
standard car or at least a car of standard parts. A car of dif- 
ferent dimensions would not increase the cost of maintenance 
as long as standard shapes are used; nor would it if every lot 
of cars is designed differently, as long as proper strength is 
maintained, and any change in design would usually be to in- 
crease the strength. In other words, to keep a car as close as 
possible to standard and reduce the cost of maintenance, rolled 
shapes should be used in preference to pressed shapes where 
possible. 

It is my belief that the people who are urging the adoption 
of a standard car for maintenance reasons have in mind the 
remaining wooden cars for the maintenance of which large 
quantities of timbers and castings have to be kept in stock. It 
is of vital importance that the parts be standardized if that 
style of construction were to be continued. It should not be 
overlooked that in a car constructed with rolled shapes, these 
parts seldom need renewal, even when the car is wrecked, as 
they can easily be straightened or formed to the original shape 
at any car repair point, while wood would have to be replaced 
and pressed shapes would call for special dies to reform them. 
With a wooden box car the amount of material necessary to 
carry in stock and use for repairs increases rapidly with the 
age of the car, while with a steel frame box car, outside of 
parts common to all cars, it does not increase. 


WIND RESISTANCE, 


The wind resistance on the steel frame box cars with inside 
sheathing is slightly greater than on a smooth outside sheathed 
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car, but on the other hand, it is less than on any ordinary type 
of stock car. The difference in the effect of wind resistance 
between box and stock cars has never been great enough to 
require any distinction between them as to the number of cars 
that could be hauled in a train of either, and is really a refine- 
ment that not even a dynamometer car can detect. A small 
change in the angle or velocity of the wind, trucks somewhat 
out of square, etc., affect the haulage of the train too much to 
enable any satisfactory figure for the difference in the wind 
resistance of the various types of cars to be determined. There 
is a certain stretch of track of about 40 miles on the western 
plains, without a curve and practically level, where high winds 
are frequent, on which the hauling capacity of locomotives is 
dependent principally upon the wind, and yet even there it was 
found practically impossible to distinguish between the wind 
resistance of stock and box cars. From this, it is evident that 
the wind resistance of steel frame inside sheathed box cars 
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End Construction and End Doors of Canadian Pacific Steel Frame 
Box Cars. 


as compared with outside sheathed cars may properly be 
ignored. 


CORRUGATED STEEL LINING. 


In the summer of 1911, we lined a steel frame box car with 
corrugated steel and found it to be as simple a matter as lining 
with wood. We lapped and riveted the sheets, which were 
No. 13 gage, between the door and end, and had the corruga- 
tions on the side, and end coincide, pressing into special cor- 
rugated angles in the corners to break the joints. At the floor. 
we straightened out about 4 in. of the corrugation and formed of 
it an angle that rests on the side sill, and on this the ends of 
the floor boards were superimposed, making a very tight joint. 
After 18 months of general service this car was brought in 
and on examination found to be in as good shape as when 
constructed. It was interesting to note that when inspected, 
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the paint sealing the joints where the side sheets lapped was in 
no place seal broken, indicating that there is no material weav- 
ing or deflection of the sides. The paint was in perfect con- 
dition, there still being some gloss, indicating that in the use 
of steel there is no disadvantage as far as the painting is con- 
cerned. Different methods of lining with steel could be fol- 
lowed, and I am convinced that if experience proves that there 
is no damage to be feared from heat, cold or sweating, 
steel lining will be largely used. But, I am also convinced that 
the use of steel lining with any insulation will never be ex- 
tensively used, as it adds to the cost and weight without afford- 
ing any protection to the lading, which is not secured by the 
wood lining. An advantage of this construction is shown in one 
of the illustrations in the application of hoppers under the door 
openings, which were made without alterations to sills or cross 
bearers.* 
END CONSTRUCTION. 

In the end of the car we use two 4 in. Z-bar end posts of 
8.2 lbs. per ft., with 134 in. lining, which gives good service, 
but we intend to use on future cars two 5 in. end posts of 11.6 
Ibs. per ft., with 23% in. lining for a height of 4 ft. and 1% in. 
lining above. This, we feel, will amply protect any lading. If 
a car gets such rough handling that wheels, rails or similar 
ladir would break through, it is better to have the boards 
brokcn than to distort the posts, as the lining can be replaced 
at any repair track with a minimum expense, while distorted 
posts would require sending the car to a steel car repair point. 
The single thickness end lining makes converient the application 
of single thickness, grain-tight end doors. 


SERVICE RESULTS. 


Out of 30,000 of these cars, 29 have been destroyed. Based 
on the length of time in service, this would average a loss of 
approximately one car per 1,000 per year. Of the cars de- 
stroyed, 15 were burned and 14 were destroyed in wrecks, 10 
cars being destroyed on foreign lines. As the loss of cars by 
fire is in no way affected by the details of construction, I will 
eliminate them from the calculations. This then, based on the 
length of time in service would give about one-half car per 
1,000 per vear destroyed in wrecks. 

A conservative estimate shows that there are now in service 
approximately 65,000 steel superstructure cars, including those 
of the outside sheathed type, and of this number 30,000 belong 
to the Canadian Pacific. 


TRAIN LIGHTING INSTRUCTION CAR 


Continuing in its policy of instructing employees in their sev- 
eral lines of duty, the Pennsylvania Railroad has just placed in 
service a train lighting instruction car. This company has in all 
at the present time no less than eight distinct axle-driven sys- 
tems, in addition to the large number of straight storage equip- 
ments. The instruction car seems to offer the most efficient 
means of furnishing uniform instructions to yard electricians 
and others concerned with the maintenance and operation. The 


*For description of Canadian Pacific hopper bottom box car with wood 
lining sec Railway Age Gazette, Mechanical Edition, July, 1913, page 386. 
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present intention is that the car will be sent to the different 
points at which electrical forces are maintained, and the men at 
such points will be given lectures and demonstrations on the 
operation and maintenance of all the various equipments. 

The apparatus installed consists of a 32-cell storage battery, 
a 15-k.w. Curtis turbo-generator, a variable speed motor with 
necessary controlling apparatus for driving the axle generators 
and the following generators with their regulating equipment: 
Newbold, Moskowitz, Bliss, Safety and Gould. One end of the 
car has been partitioned off and equipped as an office and sleep- 


Arrangement of Axle Driven Equipments in the Instruction Car. 


ing quarters for the instructor. The storage battery is placed 


within the car in order that the cells may be used in demon- 
strating as well as for lighting the car; 
under the car are omitted. 

The compartments for the cells are lined with sheet lead and 
arranged with ventilators through the car roof to conduct away 
the gases and fumes given off when the batteries are on charge. 
In one corner is 


the usual battery boxes 


installed a 15-k.w. turbo-generator set, as 


fan alake sara SHP Motor 


ra to) rear 


EE E 
“ia Te ME LE 
d 


pre 


— 


congoldeled 


' 

I 

j 
CA 


9 
i 
| 
| 


Newbold. 


Plan of Train Lightirg Instruction Car on the Pennsylvania Rallroad. 
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formerly used on all Pennsylvania limited trains. In this case 
the usual switching devices are replaced by two single-pole 
automatic circuit breakers, giving both overload and underload 
protection to the machine. The field rheostat and meters are 
mounted on the side of the car. Connections are such that the 
turbo-generator can be used for driving the motor, charging 
the batteries, and lighting the car, though, under ordinary condi- 
tions, the motor will be driven from the yard power lines. 
The axle generators are mounted on rocker shafts and are 
equipped with springs for regulating the belt tension as is done 
in actual service. Immediately back of each machine is an 
angle iron framework on which the corresponding regulating 
apparatus is mounted, the equipment in each case being identical 
with that installed on passenger cars. Each generator is con- 
nected through suitable switching devices to the lamp load and 
batteries, enabling the operator to demonstrate the apparatus 


Turbine and Generator at One End of the Car. 


under all conditions of load. The lamps used for this are 
banked in porcelain receptacles on the ceiling of the car. The 
driving motor is of the interpole type, and is mounted on an iron 
framework equipped with rollers, which enable the operator to 
move the motor equipment along an I beam track for belting up 
to any one of the six generators. The control panel for this 
machine is secured to the movable framework and moves with 
the motor. 

The operator’s office contains a folding couch, upper berth, 
clothes closet and toilet, the finish throughout being white 
enamel. With the instruction car in operation it is intended 
that all employees, in both the mechanical and operating de- 
partments whose duties have to do with the car lighting shall 
be instructed in the care and operation of the various equip- 
ments, with the two-fold object of educating those interested and 
securing uniformity in their work. 
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REPAIR TRACK NOTES 


BY A REPAIRMAN 


In spite of all that has been said during the past two or three 
years regarding the increasing expenditures for the maintenance 
of freight cars, a great many railway men do not seem able to 
see beyond the question of first cost. Of course, it must be 
admitted that a few dollars per car increase in the first cost 
makes a very considerable total when several thousand cars are 
being ordered, but if the best of everything is not used the 
saving made in the first cost may be much more than offset in 
maintenance charges in a comparatively short time. If a device 
of inferior design or construction were to fail once and then be 
replaced, conditions would not be nearly so bad, but this is 
almost never the case. If, for example, a door becomes disabled 
when on a foreign line, the weak points of the door fixtures are 
not brought out and remedied in making the repairs. The door 


is replaced in kind and another failure may take place at any 


moment. It is this perpetuating of devices that are not capable 
of giving good service that is one of the greatest causes of car 
maintenance expense. 

k x x * * & 


Where is the logic in placing a steel roof at the top of a 
wooden superstructure? If the roof stays on the car at all during 
the switching that is common in all modern yards, it will very 
soon start leaking; at least, that has been my experience. I am 
not by this condemning the steel roof by any means, but I do 
not believe that a roof of this type has yet been perfected nor 
that they have any place on cars with wooden superstructures. 

* * * * * - 


The arch bar truck has given good service on American rail- 
ways, but it should have no place under modern freight equip- 
ment. Even provided that it is possible to keep nuts on the bolts, 
an arch bar is likely to crack and fail on the road at any time, 
tearing up the track and causing a wreck which blocks traffic. 
This type of truck has had its day, and should be kept out of 
modern freight service. 


ARE STEEL PASSENGER TRAIN CARS 
NEEDED? 


While steel passenger train cars may be desirable from many 
points of view, there is a considerable question in the minds of 
many as to the advisability of unnecessarily expending money 
for them when it might far better be spent in other ways which 
will go to the very root of things and eliminate the causes which 
are responsible for the accidents. After all, the number of 
lives that may be saved by the use of such equipment is only 
an extremely small percentage of the lives lost annually on 
railroads. For instance, for the year ended June 30, 1912, 318 
passengers were killed and 16,386 injured, while 3,235 employees 
were killed and 50,079 injured, and 6,632 other persons were 
killed and 10,710 injured. Only 3.1 per cent. of those killed 
and 21.2 per cent. of those injured were passengers, and this 
is the class to which the introduction of steel cars will be of 
greatest benefit. Furthermore, less than one-half of the pas- 
sengers killed were in collisions or derailments. The others 
were killed or injured largely because of want of care on the 
part of the victims themselves. 

If laws are to be enacted forcing the roads to equip with 
steel passenger cars, it would hardly seem necessary, or even 
advisable in many cases, to require such cars except on roads 
or divisions where the traffc is heavy and is operated at high 
speed. Where trains are operated at slow speed, or are few in 
number and small, as they are on many roads or on some di- 
visions and branches of large systems, it is useless to require 
all-steel cars. The money could be better spent in providing 
safeguards to prevent accidents.—Railway Age Gazette. 


STEEL UNDERFRAME BOX CARS 


Tabular Comparison of Several Underframes; 
Reasons for More Effort Toward Standardization. 


BY GEORGE W. RINK, 
Mechanical Engineer, Central Railroad of New Jersey, Jersey City, N. J. 


It is surprising, in view of the interchange of steel under- 
frame box cars among the railroads, that more has not been 
accomplished during the past five years toward standardization 
in design of the various component parts, particularly those 
which affect the cost of maintenance and require constant re- 
pairs due to wear and unavoidable accidents. 

During the year 1912, there were built 107,887 box cars of 
various capacities and dimensions, all varying vastly in detail 
design of important parts which require frequent renewal, thus 
making it necessary for all railway storehouses to carry an un- 
necessarily large stock of repair parts running into very large 
sums of money. Standards have been adopted by the Master 
Car Builders’ Association which have in large measure reduced 
the amount of stock necessary to carry. I believe the time has 
arrived to introduce additional standards affecting the main- 


| 


Type C. Type D. 


tenance of box cars which can also be applied to all types of 
freight cars used in interstate business. 
It is reasonable to assume that every railroad manager de- 


sires to purchase cars built in a substantial manner. In the ab- 
sence of standard construction and because of competition, the 
car builders, when asked to furnish estimates and designs, will 
sometimes figure on material too light for the service. This, 
however, is not the fault of the car builder, since, from my own 
experience, | know that they will gladly add the material where 
needed, provided they are paid a fair price for the car. 

From my observation of steel underframe box cars. I must 
conclude that engineers did not understand the importance of 
low fiber stresses in the early designs of stcel underframes; 
sufficient attention was not given to the tremendous impact 
blow which the center sills and car framing have to resist, with 


*An extract from a paper read before the American Socicty of Mechan- 
ical Engineers at the annual meeting, December 3, 1913, 
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the result that large sums of money are now being spent by 
railroads in making repairs to these cars by reinforcing broken 
center and draft sills, applying larger capacity draw gears and 
attachments, and heavier sills. It is not alone the larger loco- 
motives we are using today which has called for a more 
thorough investigation of the subject of car design and con- 
struction, but also the severe shocks which cars are receiving 
in classification yards. Also the superstructure of box cars 
should receive just as much attention as the underframe, for 
how can the roofs be kept in alinement on cars having wood 
side posts and braces and loose tie rods? The roof is bound 
to work loose, resulting in leaks which prevent the use of the 
car for certain commodities. 

The application of steel center sills to old cars will no doubt 
prolong their life. This is now being done by almost every 
railroad on cars built just prior to the advent of all-steel under- 
frame box cars, but care should be taken to see that sufficient 
metal is provided to withstand the present service requirements, 
keeping in view a margin of safety for the future, as no doubt 
it would be desirable to maintain in service for at least ten 
years cars to which these steel center sills are applied. 

Railway officials in charge of car repairs have seen the re- 
sults of poor designing and light construction of the earlier steel 
underframe cars, and during the past three years have ma- 
terially assisted in the development of the art by insisting upon 
the production of a stronger car, one that will hold together in 
all kinds of service with the minimum cost of repairs. 

The accompanying tables, numbered 1 to 4, have been com- 
piled to show interesting information on the subject of center 
sill constructions for 14 different cars, the types of underframes 
used in which are shown in outline in Fig. 1. The heavy lines 
in the drawings indicate the cover plates used which appear to 
be a general practice among designers. This is considered by 
many to be a very desirable feature and besides adding to the 
rigidity of the structure as a whole, increases the net area of 
the section and therefore reduces the fiber stress to within 
reasonable figures. 

The strains which an underframe has to withstand vary, and 
depend a great deal on the design and arrangement of the body 
bolsters, side sills and bocy framing. With substantial side sills 
and body bolsters, compressive strains can be transmitted by 
the latter and thus part of the compressive load can be taken 
care of by the side sills. However, there is a limit to the load 
the side sills can take care of which is based on the ratio of 
length to the least radius of gyration, the length being consid- 
ered as the maximum distance between adjacent floor beams. 
In the case of cars with wood body side framing it would ap- 
pear desirable to provide sufficient area at the smallest section 
of the center sills to take care of end strains, allowing the side 
sill to carry only its proportion of the vertical loads due to 
lading, weight of superstructure and an allowance for vi- 
bration. 

In the case of box cars with steel side frames there is no 
question about the ability of the frame structure to carry con- 
siderably greater loads, both vertically and due to end shock, 
on account of the diagonal braces assisting in transmitting the 
strain throughout the side. For this reason some designers do 
not consider it necessary to use continuous cover plates on the 
center sills, but use rolled steel sections for these sills, having 
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a much smaller net area than what is considered good practice 
by others. 

In order to properly analyze the stresses in underframes a 
standard method of comparison should be made. Cars do not 
fail as a rule because of the weight of lading, but principally 
because of strains transmitted through the coupler. The mag- 
nitude of the end shocks that underframes have to withstand 
was investigated in tests conducted prior to 1902, on the Lake 
Shore & Michigan Southern with a dynamometer car having 
a capacity of 300,000 Ibs. It was found that the tensile and 
buffing strains, with an engine having a tractive effort of 36,000 
Ibs., were from 50,000 to 70,000 Ibs., and 80,000 to 150,000 Ibs. 
respectively, depending upon the skill of the engineer in manipu- 
lating the engine, the train remaining intact. In coupling an 
engine to its train, bufing strains from 65,000 to 142,000 Ibs. 
were obtained. Thirty cars moving at about 61% miles an hour, 
and coupling to ten loaded cars with brakes set, gave a shock 
of 376,492 lbs. It would appear from the above results that 
provisions should be made in designing a steel underframe box 
car to take care of an impact blow of 350,000 Ibs. transmitted 
throughout all sills. 

It would therefore seem advisable to assume an end strain of 
200,000 Ibs. on the center sills of box cars with steel side frames 
and 300,000 lbs. for box cars with wood side frames for the 
reasons previously mentioned. If the center line of the coupler 
was directly on a line with the neutral axis of the section to be 
analyzed, the stress per square inch on the center sills due to 
end shocks would be equal to the bufhng force B divided by the 
“area A of the section. Referring to the tables, the area of the 
sills is given both at the center line of the car and near the 
bolster. The eccentricity e, or the distance from the center 
line of the draw gear to the neutral axis is also given for these 
The stress at the bolster due to eccentricity equals 


sections. 

Be l : 

—— when the center line of the draw gear is below the neutral 

St 

Be . . . 

axis, and when the center line is above the neutral axis. 
B Be 

The combined stress at the bolster equals F + : or 
a Jt 

B Be e . a 

— + , depending upon the location of the center line of 

vi Se 


At the center line of the car, compression stress 
M 


the draw gear. 


Stress due to eccentricity equals 


due to the lading equals 
Be 
—. Stress due to end shock equals —. 


a 


When the center line 


c 


of the draw gear at the center of the car is below the neutral 
M B Be 


axis, the combined stress equals — + — —, and if the center 
Se vl Se 


M B Be 


line is above, the combined stress equals — + —= + —. 
Se al $ 


ratio of stress to the end strain 1s obtained by the formula 
1 € 

— + —, in which S represents the section modulus, St to be 
el 5 

used if the center line of the draw gear is below and Se if 
above, the neutral axis. The Car Construction Committee of 
the Master Car Builders’ Association recommends tnat the 
above ratio on new cars should not exceed 0.06. They also 
recommend a minimum center sill area of 24 sq. in. 

Tables 1 and 2 give the maximum stress on center sills due 
to vertical loading, which was obtained by assuming a uniform 
load distributed throughout the sill. Calculations are based on 
the weight of car body, .1, the lading, B, and the oscillation C. 
The car body weight .f, carried on center sills was taken at 


The 
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20,000 Ibs., except fer the Philadelphia € Reading box car, in 
which the weight used was 24,000 Ibs. (assumed as two-thirds 
of the total weight of the car body and the underframe). The 
lading B for 60,000 Ibs. capacity cars was assumed as 66,000 lbs., 
for 80,000 Ibs. capacity cars was assumed as 88,000 lbs., and for 
100,000 Ibs. capacity cars was assumed as 110,000 lbs. The 
oscillation C was taken at 20 per cent. of the sum of the lading 
and the weight of the car body. 

The calculations for center sill load for box cars with wood 


A ------ 
! | 


side frames were made as follows: 
floor space 


Load per square inch of 


A+B4C 
w = -—— 
Iim 


Total uniform load on center sills, 
Wo = wl (y + y) 
where (see Fig. 2), 
l = length over centers of end posts, in inches, 
m = distance over centers of side posts, in inches, 
+ = spacing of center sills, 
y = distance from back of center sill to center of side 
post, in inches. 
The calculations for center sill load for box cars with steel 


Bolster Centers 
p— > 


ee ho 4 


side frames were made as follows: (See Fig. 3.) Load per 


square inch of floor space 
A 

Peis 

w = —— 


Im 


Total untform load on center sills 
W = wl (xr + y) 
Bending moment of center sills 
Ww l 
M = — ( —c) 
2 4 
M = maximum bending moment at center of car 
c = distance from center line of bolster to center of end 
post, in inches 


M 
— = compression per square inch 
Se 
M 
— = tension per square inch 
St 
Bending moment at any point v = 
ie Px? 
Mx = —— (x — c) — 
2 2 
where 


x = distance in inches from center of end post to any 
section between bolster and center of car 
P = load per lineal inch of sill. 
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In making the calculations for the Pennsylvania Railroad box 
car, it was assumed that the cross bearers transmitted to the 
center sills a certain proportion of the weight of the car body, 
thus producing an additional bending moment in the center 
sills. 

TABLE 5.—DATA FOR AREAS AND STRESSES IN CENTER SILLS. 


“AREA OF CENTER SILLS. 


At Center. At Bolster. 


Min. Max. Aver. Min. Max. Aver. 
36 ft. cars, wood frame... 26.84 45.01 33.37 23.09 36.18 26.64 
36 ft. cars, steel frame... 18.73 26.05 22.19 19.80 26.05 22.72 
40 ft. cars, wood frame... 32.09 33.125 32.60 19.08 27.30 23.19 
40 ft. cars, steel frame... 26.89 35.91 30.52 22.34 30.68 25.35 
MaximuM CoMBINED STRESS. 

At Center. At Bolster. 
e: Cn — -_—— ~ -n 
: Min. Max. Aver. Min. Max. Aver. 
36 ft. cars, wood frame.. 12505 23514 18274 10202 21124 16020 
36 ft. cars, steel frame... 10539 20714 15182 18297 23069 20409 
40 ft. cars, wood frame... 15607 23583 19595 29975 35620 32798 
40 ft. cars, steel frame... 16909 19831 18393 8767 17713 13093 
From Tables 1 to 4 are obtained the data in Table 5. For 


the 36 ft. cars with wood body framing, it would appear that 
the averages shown for the area and stress both at the bolster 
and the center of the car approach figures which are safe for 
general practice. For the 36 ft. cars with steel body framing, 
the average stress per square inch behind the bolster is too high 
for safe practice and should be reduced by increasing the area. 
The low combined stress at the center of the car is due to the 
center line of the coupler being located about 5 in. below the 
neutral axis, which reduces the compression due to direct end 
shock. .\t the center of the car the stress due to lading alone 
is also too high for safe operation. For the 40 ft. cars with 
wood body framing, the average stress per square inch is en- 
tirely too high and should be reduced by increasing the area 
of the section and cutting down the eccentric load due to end 
shock; this also applies to the section at the center of the car. 
In the 40 ft. cars with steel body framing, the maximum com- 
bined stress at the center of the car is a trifle high. 

In all of these cases it is well to note that the relation of the 
center line of the coupler to the neutral axts has an important 
bearing on the strength of the siils. At the center of a car 
with tish-belly type sills the center line of the coupler is usually 
above the neutral axis, which adds to the total combined com- 
pression; whereas, with structural steel sills, the coupler center 
line being below the neutral axis. will counteract somewhat the 
compression due to impact. This leads me to believe that noth- 
ing is gained by making the depth of tish-belly sills at the center 
any greater than is required to take care of the vertical loads. 
It will also appear that a fish-belly type sill is necessary for all 
types of cars mentioned of 80,000 and 100,000 Ibs. capacity, ex- 
cept 36 ft. steel side frame cars, which will render good service 
when using a center sill construction of plates and channels. 
For body bolsters, it is general practice to use two pressed steel 
channels spaced at various distances apart with cover plates top 
and bottom. The best designs have a spacing of 6 in. to 8 in. 
between webs. For crosshearers, a variety of designs exist, the 
later types consisting of heavy I-beams passing directly through 
the center sill web plate and extending the width of the car 
between side sills. This plan is also followed out on the inter- 
mediate floor beams and makes a neat and substantial arrange- 
ment. The general practice is to use a pressed steel channel 
with top and bottom cover plate. 

For draft sills, the practice is. where structural steel chan- 
nels are used for center sills, to extend them to the end sill 
to serve as draft sills. It has been customary when fish-belly 
type center sills are used, to provide pressed steel Z-shape draft 
sills and splice them to the center sill web plates projecting 
through the bolster. There is a tendency on the part of design- 
ers today to do away with the splice by extending the web plates 
of center sills and providing outside angles to form the draft sill 


using a continuous cover plate. Where pressed steel center sills 
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and cover plates are used, the practice has been followed of ex- 
tending this construction to the end sill, bringing the cover plate 
too near the end of the sill. This construction requires the use of 
web plates about 5/16 in. thick, so as to provide sufficient bear- 
ing area for draft lug rivets. I believe that when draft sills have 
sufficient net area behind the bolster stop, that considerations of 
economical construction would warrant dispensing with the 
splice, as in view of the additional cost of a splice on 1,000 
cars, the expense of its application is not warranted when con- 
sidering the number of sill failures likely to occur due to its 
omission. 

As to draft gears, data regarding the type used have not been 
tabulated. It is sufficient to say that of the cars enumerated. 
six were equipped with spring draft gears and nine with fric- 
tion gears. The impact blow resulting from cars coming to- 
gether is practically absorbed by the draft gear. Friction gears 
are more efficient in this respect, absorbing a much greater 
percentage of total energy than spring gears. Owing to the 
large variety of gears in service, necessitating numerous de- 
signs of draft lugs, key attachments, etc., it would appear that. 
if a standard arrangement of draft gear and all appliances con- 
nected therewith were adopted by all railroads, it would result 
in great economy of maintenance. This should include striking 
plates and carry irons which on a large number of cars are not 
of sufficient strength, due to the arrangement of the end sills. 

It is surprising that more has not been done in the way of 
standard construction of box cars. The large expenses which 
railroads are now compelled to face, due to repairs of freight 
cars could be partially reduced if standard designs were in use 
throughout the country. Repairs would be facilitated. due to 
the use of standard materials throughout for various types of 
cars, fewer cars would be held up at car repair shops awaiting 


‘material from foreign roads, and interchange of cars would not 


be a hardship to any railroad, as all cars would be of equal 
strength. Also drawing room expenses would be reduced both 
for the railroad and car builder, and repair parts could be pro- 
duced by cheaper methods than those followed at present, due 
to the elimination of a variety of designs and shapes, principally 
castings and pressed steel parts. 


Tue Cost or ELECTRIFICATION.—The cost of everything electric 
is enormous. The cost of the electric locomotive is at least 
double that of the steam locomotive, which they are supposed 
to replace, and before electric locomotives can be operated it is 
necessary to incur a large additional outlay for power houses, 
transmission systems, track preparation and all of the other 
apparatus and material which is necessary to complete an clectric 
system. One estimate which has been brought to my attention 
provides an investment of about $200,000 for each steam loco- 
motive displaced, or about ten times the cost of each of the 
latter. As there are about 70,000 locomotives in the United 
States, representing an investment of about one billion four 
hundred million dollars, I am sure you will agree with me that 
some exceptionally favorable return must be apparent before they 
will all be discarded; especially so when their replacement in- 
volves an expenditure of many times their present value. It is 
true that the demand is rarely made that an entire cross country 
line be operated by electric power, but that such operations be 
confined to the larger cities. Such an installation, however. 
except under particularly favorable conditions, involves not only 
a proportionately heavier investment for the electric plant, but 
requires the establishment of two locomotive terminals, one 
each side of the city, and an additional stop at cach of the 
termini for an exchange of the steam for an electric locomotive 
or vice versa. Even if the railways could stand the burden of 
the cost, it is doubtful if the traveling public would tolerate fre- 
quent delays of this kind—D. F. Crawford before the Interna- 
tional Soctety for the Prevention of Smoke. 


MISCELLANEOUS SHOP KINKS 


BY JOHN TODD, 
Machine Shop Foreman, Erie Railroad, Galion, Ohio. 


DRIVING WHEEL STAND. 


The horse or stand shown in Fig. 1 is used for holding 
mounted driving wheels while the tires are being put on or 
removed. It is made of heavy material to withstand rough 
usage and the weight of heavy drivers. The legs are 3% in. x 
l in., the top bar 6 in. x 1% in., and the braces 3% in. x Y in. 
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Fig. 1—Stand for Holding Mounted Driving Wheels. 


The top bar is slotted to receive the axle supports, which are. 


rounded to the shape of the axle and keep it from rolling off. 
They are held by pins which pass through one of the four 
holes, and in this way provide for the different diameters of 
drivers. 

TESTING- MACHINE FOR BOYER SPEED RECORDERS. 

An outline of a machine that is used to calibrate and test Boyer 
speed recorders is shown in Fig. 2. It was originated by the 
tool room foreman at Galion, being constructed with a friction 
disc to give the varying speeds. The disc .4 is held in a wrought 
iron frame and is driven by an 8-in. pulley B. A 5-in. friction 
wheel C, which is made up of a leather disc between two plates. 
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Fig. 2—Speed Recorder Testing Machine. 


is rigidly fastened to the shaft that rotates in the arms of the 
frame. This shaft is free to slide in its bearings, the lower end 
of the shaft, as shown in the illustration, being held in the screw 
bearing D by two collars. This bearing is threaded in the frame 
and by screwing it in or out the friction wheel 1s moved over 


the disc, thus regulating the speed of pulley E, which drives the 


SHOP PRACTICE 


speed recorder. When the correct speed has been attained this 
bearing is clamped, as indicated by the split end on the frame, to 
prevent the shaft from working in or out. The pulley E is free 
to slide on the shaft and is driven by a set screw through its 
hub, which has a sliding fit in the keyway in the shaft. It is 
held in position by two collars, one formed by the machine itself 
and the other by an arm fastened to the base. The friction pul- 
ley is held in the screw bearing F, which regulates the bearing 
pressure between the disc and the friction pulley C. This bear- 
ing is kept from rotating by a pin which extends through it and 
the frame. The machine is driven in this specific case from an 
emery wheel by a 14-in. belt, with which a speed of from one 
to 100 m. p. h. may be obtained. The machine runs smoothly 
and gives very good results, showing no vibration of the pen on 
the recording chart. 


DEVICE FOR PRESSING IN HOSE CONNECTIONS, 


The device shown in Fig. 3 is used for applying the coupling 
connections to blower hose, washout hose, pneumatic tool hose, 
etc. It is made up of two 5-in. blocks drilled out a little smaller 
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Hose Fitting 


Fig. 3—-Apparatus for Pressing In Hose Connections. 


than the hose so as to firmly grip it. One end is counterbored 
to allow for the expansion of the hose when the connection is 
forced in hy the 74-in. screw operating in the angle support. 
This device is used on hose from % in. to 214 in. in diameter 
with good results. The two blocks are clamped together by a 
Sx-in stud located at each corner, and there is very little chance 
of the hose shpping. 
JIG FOR SPLITTING ARCH TUBE PROSSERS. 

The jig shown in Fig. 4 is used for splitting arch tube pross- 

ers. It consists of the mandrel A and the two blocks B and C, 
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Fig. 4—Jig for Splitting Arch Tube Prossers. 


which are split as shown and act as guides to the saw used for 
cutting the prosser. The mandrel is made with a tapered sec- 
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tion to correspond to the taper in the prosser, and the latter 
is forced on lightly to insure an even bearing. The guide 
block B is placed on the large end, and C on the small end of 
the mandrel. Both are held by a set screw key which slides in 
the keyways shown so that the slots will be in line with each 
other. After the prosser has been placed on the mandrel, these 
split guides are forced against the end of it by their correspond- 
ing nuts, gripping the prosser firmly between them. The work 
is done on a milling machine with a 3/32 in. saw, and the same 
jig can be used to make 2-in. prossers as well. 


FILTER FOR SHOP DRINKING WATER 


BY PAUL R. DUFFEY 


A very simple and efficient filter, having a capacity of about 
30 gals. per hour under ordinary conditions, is shown in the 
illustration. It consists of a cast iron body and head, a wrought 
iron yoke for holding the head in place, a screw for the yoke, 
a rubber gasket, a rod for holding the filter stone and a suitable 
composition stone. 

A very good filter stone may be purchased, or one which gives 
satisfactory results may be made of a good grade of fire clay. 
In making a stone, a set of molds of the size required are set 
on a smooth ramming board. A sufficient amount of fire clay 
and water is then mixed until the mass has the consistency of 
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Filter and Filter Stone for Shop Drinking Water. 


dough, when the molds are filled and the material is rammed 
until no open spaces are left. The stone should then be placed 
in a warm place for several days till it hardens sufficiently to 
permit the removal of the forms, when it is placed in a suit- 
able kiln and baked until the desired degree of hardness is 
reached. 

When the filter is in use, water enters at the bottom inlet 
pipe and passes upward between the inside wall of the filter body 
and the outside of the stone. The water before passing out at 
the top must work its way through the stone, thus leaving the 
sediment on the outside face of the latter, which should be 
cleaned frequently. 
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PREPARING HARD GREASE FOR 
JOURNAL BOX CELLARS 


BY H. E. BLACKBURN, 
Apprentice Instructor, Erie Railroad, Dunmore, Pa. 

In preparing the grease cakes for driving and truck box 
cellars with the device illustrated, a wooden former of the cor- 
rect radius is placed in the cast iron box and supports the per- 
forated plate. The grease is then placed above the perforated 
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Device for Filling Hard Grease Cellars. 


plate and rammed down by the square plate on the piston rod 
of the driver brake cylinder. When the cake is formed to the 
required size it is ejected from the box by means of a ram on the 
piston rod of the 6 in. brake cylinder shown at the bottom of 
the apparatus. 


CONCRETE REFLECTORS.—Concrete reflectors are to be used in 
the lock chambers of the Pedro Miguel Lock of the Panama 
Canal in preference to the enamelled steel reflectors, the choice 
being determined by the lower price of the former, by the more 
suitable light distribution effected, and by the restricted head 
room which prevents the use of projecting fittings.—The En- 
gineer. 


OCTOBER ANTHRACITE SHIPMENTS.—The total shipments of 
anthracite coal from Pennsylvania in October were 6,665,321 tons, 
as against 6,338,194 tons in October, 1912, a decrease of 327,127 
tons. The amount of coal on hand at tidewater shipping ports 
increased 25,418 tons, from 577,805 tons on September 30, to 603, 
223 tons on October 31. The total shipments of anthracite coal 
in the first ten months of 1913 were 57,620,079 tons. 


GRINDING WHEELS AND ‘THEIR 


USE 


First Prize Article in the Competition on Grind- 


ing. 


Instructions for Selection, Care and Use. 


BY WALTER R. HEDEMAN 


In a large railroad shop it is most advisable to make a careful 
study of the material, stze and shape of grinding wheels and 
to ascertain the best combination for each class of work. The 
results can be put in the form of a set of instructions and refer- 
ence tables for the guidance of all concerned. . 

In one of the largest railroad locomotive and car repair shops 
of the country, a study of this kind was made with the results 
shown in the accompanying table. This table permits the proper 
wheel for any class of work to be readily obtained and, in con- 
nection with the instruction pamphlet, has resulted in a sur- 
prising improvement in the quality of work performed on these 
machines and a very great saving in time. 

It will be seen in the table that grinding wheels are used in 
practically all the different shops. They have been installed in 
both the iron and brass foundries where they are used to grind 
castings on which no finish has been allowed; also in the black- 
smith shop, where they are used to grind the flash off of ma- 
chine-made forgings. In the pattern shop considerable work 
which was previously done by filing is now done on an emery 
wheel, and of course in the machine shop, piston rods, valve 
stems, and guides, as well as a large amount of work which was 
formerly done by hand filing are now finished on grinders. 

The instructions prepared cover the purchase and care of all 
abrasive grinding wheels, and are as follows: 

Size and Grade: Size, shape and grade of wheel is to be de- 
termined by the machine on which it is to be used and the work 
to be done. 

The grade is to be selected in accordance with the following 
table and the scale shown on page 665: 


Wet or dry 
Class of work. Grade letter. grinding. 

Brass castings (large)........o.oooooooocooo o... G+ to H Dry 
Brass castings (small)...........««.«.oooo.oo.o... H to I Dry 
Car wheels nui aa sa G+ to I+ Dry 
Cist Iron 2 tides cee ca oe oe Mea ae eee F to H Dry 
Drop forgings 0 e ii a G+ to H+ Dry 
Wrought ATOM cess cee fo Seles diedie iere oa an any H+ to H Dry 
Steel castings: ci a A Ve es G+ to H Dry 
Tool steel Chardened) 2.0... 0.00 ce ce cee ee o... I to J Wet or dry 


Test of Wheels Before Mounting: All grinding wheels are to 
be tested before mounting by tapping lightly with a hammer; if 
the wheel does not ring with a clear tone, it should not be used. 

Preferred Sizes: Wherever possible, the diameter and thick- 
ness of wheel should be in accordance with the following table 
(sizes marked with a star to be given special preference) : 


New wheel. Take off 
`~ Diam. of Surface whcel at Diam. 
Diam. Thickness. shaft. Max. speed. diam. of. flanges. 
In. In. In. R. P.M. Ft. per min. In. In. 

R 114 A 2,865 6,000 5 4 
12" 2 1 1,910 6,000 8 6 
18° 3 134 1,273 6.000 12 9 
24° 4 2 955 6.000 16 12 
30 4 214 764 6,000 18 15 
36° 4 3 637 6,000 24 18 
Steed: The maximum surface speed of grinding wheels must 


in no case exceed 6,000 ft. per minute. 

The maximum surface speed should be not less than 3,600 ft. 
per minute. 

Arbor Holes: The arbor holes in all grinding wheels should 
be at least 005 in. larger than standard size of the spindle; in no 
case should a grinding wheel be forced on the spindle. 

Flanges: The standard flanges for grinding wheels are given 
in one of the illustrations. The diameter of flanges is to be not 
less than one-half the diameter of the wheel. Flanges are to be 
recessed and have a true bearing on the wheel at the outer edge 
of flanges only. Inside flanges are to he keyed on the shaft. 


Grinding wheels must never be run without the proper size of 
flanges. 

Compressible Washers: Compressible washers of pulp, rub- 
ber, or leather, slightly larger than the flanges, must be placed 
between the grinding wheel and both flanges, to distribute the 
pressure evenly when the flanges are tightened up. 

Tightening Flanges: Flanges are to be tightened only enough 
to hold the wheels firmly. Never apply any unnecessary force. 
A man with a 2-ft. wrench can exert a pressure of 11⁄4 tons on a 
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Shapes and Identifying Letters as Given In the Second Column 


of the Table on the Next Page. 


wheel having a 1%-in. spindle. This is sufficient to break any 
grinding wheel. 

Speed Table: The number of revolutions per minute of the 
spindle, for the different diameters of grinding wheels, is to be in 


accordance with the following table: 
Minimum R. P. M. Standard R. P. M. Maximum R. P. M. 


- Diameter for a surface for a surface for a surface 
of wheel. speed of speed of speed of X 
Inches. 4,000 ft. 5,000 ft. 6,000 ft. 

Mus eae or 15,279 19,099 22,918 

DOS 7,639 9,549 11,459 

O hates 5,093 6,366 7,639 

deuda 3,820 4,775 5,730 

is lage See es 3,056 3,820 4,584 
A E he S.A aM 2.546 3,183 3,820 

DN 2,183 2,728 3,274 
Mec, ah BEKE ENOR 1,910 2,387 2,865 
VO cp ita 1,528 1,910 2,272 
edie he ee a 1,273 1,592 1.910 
Laia 1,091 1,364 1,637 
Gian ahs a eee 9585 1,194 1,432 
E EEREN 849 1,061 1,273 
20 ENEE ENET EE 764 955 1,146 
E ESE ead. 8 694 868 1,042 
E EEA ENEE 637 796 955 
iia dia SRG 733 879 
DR Sas ae S46 683 R19 
| Paar rare re er ere er $00 637 764 
A E 377 596 716 
Ses A 4 ued Ras ee 449 561 674 
Vii a iaa 404 531 637 
BO arc AE E Ges 402 503 603 
VO ii a 322 478 573 
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Speed Regulation: 
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Countershaft and spindle pulleys are to be 


arranged to give 6,000 ft. surface speed for the largest grinding 


wheel uscd on any particular machine. 


When a grinding wheel which has been worn down to such 
diameter that its surface speed falls below 3,600 ft. per minute, 
the speed of spindle should be increased to give the small diam- 


eter of wheel a surface speed of 6,000 ft. 


In place of changing the 


speed of the spindle to suit the diameter of grinding wheels as 
they wear down, it is preferable, where shop conditions permit, 
to remove the partly worn wheel to another machine whose 
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spindle is such that the surface speed of 6,000 ft. may be main- 
tained. 

Operators should not be permitted to use grinding wheels 
until the foreman in charge has ascertained, by use of speed 


indicator, that the speed is correct. 


Safety Stops: To prevent the use of large diameter grinding 


wheels on machines where the spindle speed is adjusted for small 
diameter wheels, a safety stop should be placed in some fixed 
point of the machine, as shown in the illustration. 

Notices on Machines: 


Shape. 

(See Outside 
Wheel dia- diam. 
No. grams) In. 
1 B 8 
2 A 10 
3 A 12 
4° D 8 
5 C 24 
6 E 8 
7 A 3 
8 R 24 
9 J 20 

10 A 36 
11 A 12 
12 A 12 
13 A 12 
14 A 6 
15 A 12 
16 A 8 
17 K 12 
18 To 4 
19 F 455 
20 M 20 
21 N >() 
22 A 4 
23 A 215 
24 A 7 
25 A 4 
26 A 16 
27 A 238 
28 A 2 
29 A 11% 
30 A 2 
31 A 113 
32 A 1 
33 P 91; 
34 A 313 
35 A 16 
36 A 26 
37 A 8 
38 A S 
39 A 24 
40 G 8 
41 A 3 5 
42 A 3! 
43 A 3th 
44 A 305 
45 A 313 
46 Cone 3 
47 A 26 
48 B 10 
49 B 10 
50 A 10 


53 A 12 
54 A 12 
55 A 12 
56 A 12 
57 A 12 
58 A 12 
$9 A 8 
60 A 8 


Bore. 
In. 
Y 
1 
5 
3% 
4 
3% 
17/32 


Number 
of wheels 


in 


SIZE, SHAPE, USE, ETC., OF GRINDING WHEELS. 
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Carbondite. 
Carbondite. 
Carbondite. 


Emery. 
Emery. 
Emery. 
Emery. 


Carbondite. 


Emery. 
Emery. 


Emery. 


Carbondite. 
Carbondite. 


Carbondite. 
Elastic. 


Carbondite. 


Carbondite. 


Carbondite. 


Carbondite. 
Emery. 
Emery. 
Emery. 
‘arbordite. 
“mery. 
“mery. 
“mery. 


-i om č næs A~ 


m~ m m~ a M m 


Emery. 


Carbondite. 


Emery. 


Emery. 


Carbondite. 
Carbondite. 
Carbondite. 
Carbondite. 
'arbondite. 
Carbondite. 
Carbondite. 
Carbondite. 
Carbondite. 
Carbondite. 


~ 


Emery. 


Carbondite. 
Carbondite. 
Carbondite. 


Emery. 
Emery. 
Emery. 
Emery. 
Emery. 
Emery. 
Emery. 
Emery. 
Emery. 
Emery. 
Carbondite. 


‘arbondite. 
‘arbondite. 
‘arbondite. 


Machine. 


Higley saw grinder. 
Single floor grinder. 
B. & S. Universal grinder. 


Sellers 
Sellers 
Sellers 
Sellers 


twist drill grinder. 
No. 1 tool grinder. 
twist drill grinder. 
twist drill grinder. 


Norton gap grinder. 
Springfield wet tool grinder. 


Springfield wet tool grinder. 


Double floor grinder. 


Double floor grinder. 
Morse Universal grinder. 
Morse motor attachment. 


Slack cut-off saw. 


Walker tool grinder. 
Double floor grinder. 
Walker tool grinder. 
Walker tool grinder. 
Springfield guide bar grinder. 
Springfield guide bar grinder. 


frame 
frame 
frame 
frame 
frame 


Swing 
Swing 
Swing 
Swing 
Swing 


grinder. 
grinder. 
grinder. 
grinder. 
grinder. 


Ilammett radius link grinder. 
Hammett radius link grinder. 
llommcett radius link grinder. 


arbe: dite. 
‘arbor. dite. 
‘arbondite. 


Lick radius grinder. 
Link radins grinder. 


Link radius grinder. 


Yarhee twist drill grinder. 
Yankee twit drill grinder. 


Double floor grinder. 


Wet tool grinder. 


Double floor grinder. 
Double floor grinder. 
Double tleor grinder. 
Mommert, Wolf 
Mommert, Wolf 
Mommert, Wolf 
Mommert, Wolf 
Mommert, Wolf 
Mommert, Wolf 
Mommert. Wolf 
Woods knife grinder. 
Covel saw grinder. 


& Dixon 
& Dixon 
& Dixon 
& Dixon 
& Dixon 
& Dixon 
& Dixon 


Covel saw grinder. 
Covel saw grinder. 


Bridgeport 
Bridgeport 
Bridgeport 

tridgeport 
Dridgeport 
Bridgeport 

ridgeport 
Bridgeport 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
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comh, 
comb. 
comb, 
comb. 
comb. 
comb. 
comb. 
comb. 


tool 
tool 
tool 
tool 
tool 
tool 
tool 
tool 


grinder. 
grinder. 
grinder. 
grinder. 
grinder. 
grinder. 
grinder. 


Work used on. 


Cold saws. 


Twist drills. 


Cutters. 
Drills. 


Large tools. 


Drills. 
Drills. 


Piston rods. 
Large tools. 


Large tools. 


Tools, small castings 


and general use. 


Small tools. 


Tools, pins, etc. 
Tocls, pins, etc. 


Tocl steel. 


Surfacing tools. 


Beading tools. 


Tools. 
Tools. 
Guides. 
Guides. 
Rods. 
Rods. 
Rods. 
Rods. 
Rods, 
journals, 
Links, 
Links, 
Links, 


links, 


brass 


grinder. 
grinder. 
grinder. 
grinder. 
grinder. 
grinder. 
grinder. 
grinder. 


Links. 
Links, 
Links. 
Drills. 
Drills. 
Tools, drills and gen- 


eral use. 


Large 


tools. 


Bolt threading dies. 
Bolt threading dies. 
Castings. 

Chisels. 

Gouges. 

Gouges. 

Gouges. 

Gouges. 


Gouges. 


Gouges. 
Planer knives. 


W 00 d 
Wood 
Wood 
Wood 
Wood 
Wood 
Ww On d 
WwW oo d 
Wood 
Wood 
Wood 


saws, 
saws. 
saws, 
tools. 
tools. 
tools, 
tools. 
tools. 
tools. 
tools. 
tools. 


Each machine is to have a notice hung 


Machine 
Machine 
Machine 


Shop. 


Machine, boiler and erecting shops. 


Machine 


Machine, boiler and erecting shops. 
Machine, boiler and erecting shops. 


Machine 
Machine 


, boiler. 


axle shops and 


brass foundry. 


Machine, erecting shops and car 
repairing department. 


Machine, erecting, boiler. pattern 
shops, brass foundry and pass. 
car dept. polishing re om. 


Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 


Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine. 
Machine and crecting shops. 
Machine. 

Smith-shop. 


Smith-shop. 
Bolt shop. 
volt shop. 
Iron foundry. 


Pattern 
Pattern 
Pattern 
Pattern 
Pattern 
Pattern 
Pattern 

Planing 
Planing 
Planing 
Planing 
Planing 
Planing 
Planing 
Planing 
Planing 
Planing 
Planing 


shop. 
shop. 
shop. 
shop. 
shop. 
shop. 


shop. 
mill. 
mill. 
mill. 
mill. 
mill. 
mill. 
mill. 
mill. 
mill. 
mill. 
mill. 


Planing mill. 


Double floor grinder. 
Double floor grinder. 
Double floor grinder. 


General use. 
General use. 
General use. 


Test department. 
Test department. 
Test department. 


December, 1913. 


directly in front in plain view of operator as shown in the illus- 
tration. 


Dressing Wheel: Keep the wheel running true by frequent 
dressing. This should be done at least once each week. Work- 


GRADE SCALE 

VERY HARQ——_———p 
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SOF A ó 
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Scale for Grade of Wheels. 


men are to notify the foreman when a wheel needs dressing. 
Care of Journals: Journals should be carefully adjusted to 
prevent vibration. If not carefully watched, lost motion will 
ruin the journals and burst the wheels. Journals should be kept 
well lubricated to prevent running hot, as the expansion of the 
spindle may burst the wheel. 
Protection Hoods: All grinding wheels over 8 in. diameter 


Safe ty Stop 
Preventing the use of 


$ Clearance befreen 
oversize wheels 


face of whee! and stud 


Safety Stops to Prevent the Use of Wheels That Are Too Large. 


must be protected by suitable hoods made of cither cast tron or 
steel plates to cover sides and edges of wheel, except at working 
points, as is shown in one of the illustrations. 

Protection Shields: Glass protection shiclds should be used 
wherever possible. A leather spark brush can sometimes be used 
instead. 


Use of Wheels Without Hoods: When it is necessary to use 


SAFETY FIRST 
MACHINE Ne 
SPINDLE REV.PER MINUTE —-—-— —-—-— 
INCHES 
TAKE OFF WHEEL AT INCHES 


NOTIFY FOREMAN WHEN WHEEL 
NEEDS DRESSING. 


DIAMETER OF NEW WHEEL 


This notice to be placed on all grinding machines. Letters white 
on red back ground. Painted on tin, at least 7x12. Letters at 
least B'in height with 3 spacing between lines. 


Notice to Be Hung on Machines. 


‘grinding wheels over 8 in. in diameter without protection hoods, 
the maximum amount of wheel that should project beyond the 
edge of flange is 2 in. This will necessitate the use of several 
sizes of flanges as the wheels wear down. 
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Use of Wheels: Always use the face of grinding wheels, for 
grinding any kind of work. 

Rests: All rests must be kept adjusted as close as possible 
to the wheel, and should not be more than %4 in. away from it. 

Use of Goggles: When it is not practicable to use protection 
shields, all grinding wheel operators should be required to wear 
goggles. 

Wet Grinding: Grinding Wheels used in wet grinding must 
never be left over night partly immersed in water. 

Rules for Calculating Speed and Diameter of Pulleys: Speed 
of grinding spindle being given to find the proper speed for the 
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countershaft: Multiply the number of revolutions a minute of 
the grinding spindle by the diameter of its pulley, and divide this 
product by the diameter of the driving pulley on the counter- 
shaft. 

Speed of countershaft being given to find the diameter of pulley 
for the line shaft: Multiply the number of revolutions a minute 
of the countershaft by the diameter of the tight and loose pulleys, 


Protection Shields for Grinding Wheels. 


and divide the products by the number of revolutions a minute 
of the line shaft. 

The speed of countershaft being given to find the diameter of 
pulley to drive the grinding spindle: Multiply the number of 
revolutions a minute of the grinding spindle by the diameter of 
its pulley, and divide the product by the number of revolutions a 
minute of the countershaft. 

General principle used to determine speeds in diameters: The 
diameter of any driven pulley multiplied by its speed always 
equals the diameter of the driving pulley multiplied by its speed. 

To find the surface speed in feet per minute of any grinding 


wheel: Divide the number of revolutions of the wheel by 12, 
and multiply the result by 3.1416 times the diameter of the grind- 
ing wheel. 

Accident Prevention: It is the desire of the management to 
reduce the number of accidents to a minimum, and it will be the 
duty of master mechanics and foremen to personally see that 
these instructions are strictly carried out in connection with all 
grinding wheels under their supervision. 

Report of Accidents: In addition to any instructions covering 
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regular accident reports now in force, a complete report of all 
accidents caused by use of grinding wheels must be made imme- 
diately to the office of the mechanical engineer, stating the na- 
ture of injury, the probable cause, the speed at which wheel was 
running, and whether all details of these instructions were car- 
ried out. 


SHOP OUTPUT* 


BY J. H. TINKER, 
Superintendent of Motive Power, Chicago & Eastern Illinois, Danville, III. 


Shop efficiency or output must be based on some uniform 
method and a great number of things must be taken into con- 
sideration before it is possible to fairly compare the output of 
different shops. Otherwise there is a possibility of considerable 
misunderstanding. Suppose a superintendent of motive power 
compared the output of his shops with the output of the shops of 
a superintendent of motive power of another road whose figures 
were not nearly as large, what would the latter do? He would 
naturally call on his master mechanic or shop superintendent 
for an explanation as to why he could not do as well as his 
neighbor. The shop officials would probably be criticized and 
placed in an embarrassing position while in reality they might 
be getting 100 per cent. efficiency from the shop and men. If a 
detailed comparison or some uniform method of showing the 
output was adopted by these two roads, the output would, no 
doubt, be on a par with the shop with which the comparison 
was made. 


When making comparisons of this kind the following items 
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should be considered: The general lay-out of the shops and 
machinery; the number of men employed in all of the shops 
(average per pit); the number of pits operated; the average 
number of machines per pit; the amount of finished stock ma- 
terial; the facilities and method of handling; the class of re- 
pairs; the size or tractive power of the locomotives; the organ- 
ization; and the wage system, whether piece work or day work. 

Taking the majority of the above items for a basis to work 
from, the following statement was prepared showing the num- 
ber of locomotives turned out of Oaklawn shops, at Danville, 
Illinois, for the years 1912 and 1913, taking into consideration 
only classes 1, 2 and 3 repairs: 


MontHLY EFFICIENCY OF OAKLAWN SHOPS. 
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The following is our repair classification list : 

Class 1.—New boiler or fire-box complete, new flues and gen- 
eral repairs to the machinery. 

Class 2.—Heavy repairs to the machinery, flues reset, one- 
half side sheets, new front and back flue sheet, new crown or 
door sheet, tires new or turned. 

Class 3.—Light repairs to the machinery, flues new or reset, 
tires new or turned. 

Class 4—Covers all repairs not included in Classes 1, 2 and 
3, where expenses for labor and material exceed $125. 

Class X.—Covers accident repairs and may be used in con- 
nection with Classes 1, 2, 3 and 4, or separately when the re- 
pairs made include the damaged parts only. 

Any repairs made where the expense for labor and material 
is less than $125 are considered “Running Repairs,” including 
new patches on the side of the flue sheet not considered in Class 
2 repairs, and new extension front ends not considered under 
Class 2 repairs. 

Class 4 repairs have not been taken into consideration, yet a 
number of this class of repairs were turned out where the cost 
would run from $600 to $800 on account of the engine meeting 
with an accident immediately after receiving general repairs and 
could not be classified otherwise, not receiving new boiler, fire- 
box or flues. The average number of engines turned out of 
the shop for Class 4 repairs is about eight per month. 

In analyzing the output at the Oaklawn shops it will be no- 
ticed that for the month of August, 1913, there is an increase 
over the corresponding month a year ago of 25 per cent. (43 
per cent. increase in tractive power) with only 14 per cent. 
increase in men employed, 21 per cent. in pits operated and 37 
per cent. in engines per pit, with an increase of only a fraction 
of over 314 per cent. in the shop payrolls. This increase in 
output has been accomplished by the methods as later explained. 

A shop schedule or accounting system will increase shop efh- 
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ciency. It has not been tried on our road other than to set an 
estimated date for the engine to be completed, painting this 
date on a board and hanging it on the engine, so that each 
foreman will know when the engine is expected to go out. The 
work is specialized as much as possible. The shops also get out 
all finished parts, such as driving boxes, shoes and wedges, flues, 
etc., for all the roundhouses on the system where there are no 
machines. All repair parts are furnished from the Danville 
shops. The back shop forces also handle the repairs to all sta- 
tionary boilers, pumps, air compressors, etc., on the system, as 
well as handing derrick cars, Lidgerwoods, steam shovels, gravel 
spreaders and center plows. In addition, all tools and other 
machinery are sent to these shops for overhauling. All jacks, 
air tools, etc., for the entire system are repaired at Danville 
and the statement shown above includes all men employed. If 
such employees as handle this special work had been deducted 
“the number of men per pit would be considerably less than that 
shown. 

Efficiency means a great deal more than eliminating lost mo- 
tion. A man may become so mechanical that he is useless along 
other lines. The output of a shop depends greatly upon the sys- 
tem of handling, and most any system is good that cuts out 
lost motion or duplication of work, following the different parts 
through the various departments, etc. However, the condi- 
tions in one shop might be so different from those in another 
that a system adopted in the one would not be effective in the 
other, 

The following is a synopsis of the movement of an engine 
through our shops: 

1. Engines are reported for the back shop by the division 
master mechanic for the class of repairs that are needed, and 
a work report is furnished the superintendent of motive power, 
covering the general condition of the engine, and he in turm 
sets the date he is ready to accept the engine for repairs. 

2. Engine arrives at shop; if under steam, the fire is knocked 
out, the cinders dumped and the engine thoroughly blown off 
by air on the pit before it is taken in the shop. All the tools 
are removed and stencilled, and are replaced on the engine when 
it is repaired. 

3. The tank is disconnected from the engine and sent to the 
power house, where the coal is unloaded and used for stationary 
boiler purposes; it is then turned over to the tank shop for 
repairs. 

4. The engine is thoroughly inspected and all missing, broken 
or worn out castings are reported to the shop superintendent, 
who in turn furnishes the store department with material cards 
covering all the material that is needed to make these repairs. 
These cards designate where this material is to be delivered, 1. e., 
to what machine, etc. These cards are dropped in a box pro- 
vided for this purpose, and are gathered by the store depart- 
ment twice each day and the material is sent directly to the 
machine where it is to be finished, thereby avoiding unnecessary 
handling. 

5. The engine is taken in the shop and stripped, the parts 
being placed outside of the shop in front of the pit. We have 
four gains of six pits each in the machine shop. The gang 
foreman is advised as to the class of repairs the engine is to 
receive. 

6. The gang foreman notifies the stripping gang, which is com- 
posed of two machinists and four helpers, as to the amount of 
stripping the engine is to receive. The stripping gang raises and 
blocks all engines, cleans all of the work and delivers the dif- 
ferent materials to the various shops or special benches where 
the work is to be done. 

7. After the engine has been placed on blocks the steam pipe 
gang removes the front end, dome cap and stand pipe. The 
flues are removed and sent to the flue cleaning shed to be re- 
paired: the boiler is also thoroughly inspected for cracks and 
the flue sheets are examined. 
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8. All driving boxes are delivered to a special gang, where 
they are thoroughly inspected and repaired, re-brassed, planed 
and bored, ready for fitting to the journals. All driving box 
work is handled in one end of the shop, where the machinery 
for completing the boxes is located, and the boxes are passed 
along from one machine to another until finally completed. The 
gang foreman is then notified that the boxes are ready for fit- 
ting and mounting on the wheels. 

9, The links and all the motion work are delivered to a special 
link gang, where the repairs are made so that the parts are 
completed ready for application to the engine. Special ma- 
chinery for this work is located near the link gang. 

10. All throttle rigging, steam pipes, steam-pipe joints, stand 
pipes and valves are taken to a special steam pipe gang, where 
they are thoroughly ground and repaired ready for use. 

11. The rods, pins, collars and brasses are all delivered to a 
special rod gang located near the center of the shop, where the 
machinery adapted for repairing rods is located. This gang 
is provided with three air hoists (which cover their entire space) 
for handling the rods from one bench to another. 

12. All wheels are thoroughly inspected; the pins and journals 
are calipered to determine if they will finish to a special size 
below the original (which on the axles is 3% inch below original 
size, and on the crank pins 3/16 in. below). These wheels are 
then removed to the quartering machine, where they are exam- 
ined for the quarter and the stroke; if the pins are found to 
be out they are removed. If found to be only out of round from 
wear they are turned true, while on the quartering machine, by 
a special attachment. We, therefore, have our. wheels in per- 
fect quarter and stroke. The rods are all bored to fit the pins. 
After the wheels are quartered they are removed to the jour- 
nal turning machine, where all the journals are tried for “true”; 
if not true they are turned and rolled. We do this work on 
an old wheel lathe that has been converted into a journal turn- 
ing lathe by removing one face plate from the machine and 
using the other face plate for the driving pulley. Both jour- 
nals are turned at the same time, and then rolled. We feel that 
our wheels come as near being perfect in quarter and stroke 
as it is possible to make them. The handling of these wheels 
is all done with our under-traveling crane, which places the 
wheels on the different machines. 

13. After the wheels and all the material have been removed 
from the engine, the frames are placed on blocks, where they 
are thoroughly cleaned and white-washed so that eny cracks 
in them may be detected. 

14. Should the engine be in need of a new fire-box, it is taken 
to the boiler shop, the transfer being made by a transfer table. 
Another engine, in for general repairs, and which is to be out the 
same month, is then placed on the vacated pit. 

15. All jacket work and pipe work is removed and delivered 
to the tin shop for renewal or repairs, each piece being sten- 
cilled or tagged, designating the engine to which it bclongs. 

16. All lagging is removed and put in bundles, properly tagged 
and taken to a shed for safe keeping, to be re-applied when 
needed. Old or broken pieces of lagging are put in a vat and 
steamed to a pulp and used again around flexible staybolt caps 
or places where a large piece of lagging cannot be used. 

17. All cab trimmings and injectors are removed and taken 
to the brass room, to be either repaired or replaced. 

18. All steam gages, governors, pops and air pumps are re- 
moved and placed in the air room, where they are repaired and 
tested. The pumps are given a working test before being re- 
applied. The pops are set by air pressure and tested by a gage. 
In addition the safety valves are set to the proper pressure upon 
the boiler, in accordance with the Interstate Commerce Commis- 
sion requirements. 

19. Cab, running-boards and pilot are removed and delivered 
to the cab department in the tank shop, where proper repairs are 
made and where they are painted before returning. 
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20. The engine has now been in the shop a sufficient length 
of time to have such work as the jaws filed, the spring rigging 
repaired, the shoes and wedges laid off and the boxes fitted, and 
the engine is ready to wheel. The engine is raised by an elec- 
tric crane; the wheels are rolled under it and the shoes, wedges 
and binders are replaced. In the meantime the flues are being 
put in the boiler, all the cocks in the cab, and the washout plugs 
and dome caps applied, all of these being replaced by the.time 
that the flues have been reported ready for test. A boilermaker 
then inspects the fire-box and boiler in accordance with Inter- 
state Commerce rules and pronouncing the boiler work O. K., 
the gang foreman orders the lagging, jacket and cab replaced, 
also all the trimmings, injectors, etc. The rod foreman then 
applies the main rods so that the rollers can be placed under 
the engine for setting the valves; after this is done the parallel 
rods are applied, and the painter foreman is notified that the 
engine is ready for painting. After being painted, the engine 
is removed from the back shop to the roundhouse, where the 
tank is applied, and the roundhouse foreman is notified that it 
is ready to be fired up for the break-in trip. 

21. The engine is turned over to the engine “tamer,” who 
gives it a thorough inspection and breaking-in, reporting any 
defects or unfinished work to the shop superintendent, who has 
a special gang to look after this. The engine is then sent out 
on a break-in trip and if any defects develop the shop super- 
intendent is again notified and sends his force to make the 
repairs. After these repairs are made the engine is turned over 
to the division to which it is assigned. 

The output of a shop, of course, depends a great deal upon the 
organization. The operating conditions on the Chicago & East- 
ern Illinois (like a good many other railroads) the last six or 
seven years have been very disastrous to the shop organizations. 
It has been necessary to reduce the forces almost every year 
and in a great many cases the shops have been closed entirely 
on account of depression in business, and every time this is done 
the efficiency of the organization is lost and some of the best 
mechanics in the country have left the shops on account of the 
fluctuation in working conditions. In opening up the shops 
again it has been necessary to hire almost any one that comes 
along representing himself to be a mechanic. A great number 
of these men only work a sufficient length of time to get a 
‘‘stake,” which makes a condition that is hard on any kind of 
an organization. It has been found necessary at times to hire 
on an average of 25 men a day at the Danville shops in order 
to keep the force of men at a given number. 

Taking it for granted that a man is a good mechanic, he will 
not develop to 100 per cent. efficiency to the company until he 
has been in the service a certain length of time, say one or two 
months, as there will be conditions with which he is not familiar 
and it takes time to educate him. 

In addition, mechanical departments have experienced in the 
past a great many delays on account of shortage of material. 
This is not a reflection on the stores department but due to the 
fact that retrenchments were necessary and they could not order 
material far enough in advance to prevent shortages when the 
shops were again opened up. 

It would be difficult to estimate the loss to any railroad com- 
pany due to such fluctuation in working conditions. If the con- 
ditions would permit of working the shops uniformly the year 
around, the railroads would effect a great saving, and at the 
same time have the power in good condition, or comparatively 
so, all the time; in this way the mechanical department could 
figure on a certain number of engines falling due for the shop 
each month, whereas, during the past several years, the greater 
proportion of heavy locomotives has been put through the shops 
during the months of August, September, October, November 
and December, which in the regular order of events, makes them 
all fall due about the same time the following year, and this is 
a condition that works hardships on the mechanical and oper- 
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ating departments. The necessity of retrenchment curtailing the 
output of a shop in the summer months, prevents the repairs to 
other locomotives in the same class, making a shortage of power 
and congestion, which would make it inadvisable to shop these 
engines when due. To relieve a situation of this kind, it is 
occasionally necessary to advance the regular date of shopping 
to prepare the heaviest power for the service in winter months, 
and this necessarily increases the maintenance cost, also necessi- 
tates engines continuing in service longer than their condition 
would warrant, probably decreasing the miles run per failure, 
and unless these conditions are fully considered it is hard to get 
a fair comparison. 


DISCUSSION. 


A. R. Kipp, mechanical superintendent, Chicago division of the 
Soo Line, stated that the size of power and the grades over 
which the engines operate were features that must be considered 
when comparing shop output. For this reason the miles run or 
the ton miles would not be a fair basis on which to compare. He 
believed that by taking an average tractive effort unit, say 20.000 
Ibs. for example, and reducing other roads to that unit, that more 
comparable information could be obtained. If one road had an 
average tractive effort of 30,000 ibs., their factor would be 1.5, 
while another having an average tractive effort of 40,000 Ibs. 
would have a factor of 2, and by reducing the output from average 
tractive effort down to one, the comparison would probably be 
as near as could be made. 

The question was raised as to the method of inspecting crank 
pins and journal bearings. It was stated that in France this is 
done by washing the bearing surface carefully with kerosene, 
and placing the wheels on a track where they are run against 
each other at a speed of five or six miles an hour. In this way 
the jar will show the surface cracks by forcing the oil out of 
them showing a distinct line. It was also stated that in Europe 
considerable time had been saved in fire-box repairs by having 
extra sets of complete back ends so that when an engine was 
shopped for new fire-box sheets the whole back end could be 
substituted with the one held in stock; the old back end being 
repaired and held ready for another engine. 

Mr. Tinker, in his closing remarks rather questioned the ad- 
visability of using any definite unit in comparing shop output, as 
there were so many different things to be considered, and the 
practice of the different shops varied to such an extent. He 
stated that the crank pins on his engines are carefully tested by 
wiping them with oil, and hitting them on the end with a sledge, 
believing that they would in this way show up the surface cracks 
as well as if they were run together, as stated above. Some 
roads remove the crank pins every five years, but he did not be- 
lieve this was necessary, as the tests and the calipering would be 
sufficient test. As regards the replacing of the entire back ends, 
he stated that he had found this impossible to do, even with en- 
gines of the same class and in the same consignment, as they 
vary to such an extent that no two back ends were exactly alike. 


SOAPSTONE Propuction.—The production of soapstone in the 
United States in 1912 was greater than that of any other country, 
and also greater than that of all other countries combined, 
amounting to 25,981 tons. 


CHILI AND INTERNATIONAL RAILWAYS.—The Chilian minister 
of industry recently announced in the Senate that the govern- 
ment would give no facilities for the construction of inter- 
national railways as long as no commercial treaties between 
Chili and the neighboring countries existed. 


Rust CauseD BY PAINT.—Ámong the results of the experi- 
ments recently made by the German naval authorities for the 
purpose of finding some means of preventing the rusting of 
ships’ plates was the discovery that in some cases color in: 
tended as a protection actually caused rust—The Engineer. 


WALSCHAERT VALVE GEAR GAGES 


Accuracy in Machining Parts Will Make Later 


Setting Unnecessary. 


Instructions for Checking. 


BY C. T. ROMMEL 


It is an easy matter to lay out a Walschaert valve gear for 
each class of locomotive and locate any inherent defect in the 
design which can then be readily corrected. If after this is 
done, gages are made it will be possible to so construct the 
gear that practically no valve setting will be necessary after it 
is applied to the locomotive. By the use of the gages each man 
working on any part of the gear does his share toward the 
correct setting of the valve. 
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In the system which the writer has perfected, the gages are 
used for locating the spacing of the ports in the valve bushing, 
the width and spacing of the valve packing ring, the length of 
the valve stem and rod, the link, crosshead arm, radius bar, 
combination lever, union link and the location of the eccentric 
crank arm. These various gages are shown in the illustration 
with tables of dimensions as required for various classes of 
locomotives on the Baltimore & Ohio. 

After the gear is assembled on the locomotive and it is known 
that all the parts for which gages are provided are correct, it 
only remains to find the correct length of the eccentric rod and 
of the reach rod which can be done in one revolution of the 
wheels. This system eliminates any necessity of obtaining cen- 
ters and will give an absolutely correct steam distribution. It 
is advisable to place some distinguishing mark on the loco- 
motive indicating that all parts of the valve gear have been 
made correct with the gages, as in this way any trouble there- 
after developing with the valve gear can be easily located and 
overcome. | 

In connection with these gages the following simple instruc- 
tions are all that are required to be issued to the valve setters. 


INSTRUCTIONS. 


It having been determined that the Walschaert valve gear 
is finished and assembled according to the gages, the motion 
will be square and give an equal steam distribution at all points 
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of cut-off. The object in issuing these instructions is to simplify 
the work in the shops and at the same time obtain a correct 
steam distribution. 

After the pistons are applied and the front cylinder heads 
tightened, the striking points are obtained and marked on the 
guides so they can be easily seen. The main rods are then 
applied and made of such a length that the clearance will be 
equally divided on each end of the cylinder. This is very im- 
portant if the desired valve movement is to be obtained. 

After the main rod has been made the proper length the 
travel márks are also located on the guides. The port marks 
are also obtained and marked plainly on the valve stem. 


Diagram of Crosshead Travel. 


On the diagram of crosshead shown above the travel marks 
are at A A. The striking points are at B B. 

Place the reverse lever in the extreme forward motion and 
revolve the wheels by moving the engine ahead until the point 
of cut-off is located at the end of the cylinder then taking 


A 


Detall of Gage for Setting Return Crank. 


steam. This is obtained by stopping the movement of the wheels 
at the exact point that the tram cuts the port mark on the valve 
stem. Measure from the travel mark to the same point on the 
crosshead from which the travel mark was obtained and note 
the distance, 22 in. for example. Then revolve the wheels in 
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the same direction until the cut-off is obtained at the opposite 
end of the cylinder and assume it is found to be 26 in. This in 
dicates that the cut-off is out 4 in, and as all the parts exces: 
the eccentric rod have been gaged and are known to be correc, 
the next step is to obtain the proper length of the eccentric 
rod. 

The cut-off on one end is 22 in., and on the other 26 in. T: 
make this equal it must be (22 + 26) — 2, or 24 in. Set the 
crosshead at 24 in. from either travel mark, disconnect the e- 
centric rod, place the tram on the valve stem, and move the 
link until the tram cuts the port mark, then measure the dis- 
tance the link has been moved, which will give the necessary 
change in the length of the eccentric rod. Have these change: 
made and no further setting is necessary. Both sides of the 
engine are gone over in this manner. It is not necessary +. 
go over the back motion. 

While the wheels are revolving to obtain the cut-off, the 
maximum valve travel is also obtained to check up the length 
of the reach rod. The following table shows the lead, lap an: 
valve travel on the different classes of engines. 


AUTOGENOUS WELDING IN LOCOMOTIVE 
FIREBOXES 


BY N. H. AHSIOULH 


Autogenous welding has been used in the fireboxes of loco- 
motives with varied degrees of success during the past few 
years. The diffculty which has been the hardest to overcome. 
is the fracturing of plates due to the contraction of the cooling 
parts; the strain produced causes the fracture of adjacent welds 
or the weld which is cooling. This has been very discouraging 
and is the primary cause of the very slow progress being made 
in the application by this method of patches and part sheets to 
locomotive fireboxes. 

It is idle to assume that any flat sheet, stayed rigidly in all 
directions, can be heated and allowed to cool without leaving a 
strain in the iron as a result of the cooling off process; much 
less can we cut a hole of any shape in a side sheet, fit in a flat 
patch and weld around the four sides successfully. In the few 
instances where patches of this kind have been considered a 
success it is because the welded seam was strong enough to 
withstand the strain. Sooner or later these welds, or the sheets 
adjacent to them, will show cracks due to this strain. The trend 
of modern boiler making is toward the making of all parts te 
fit in their proper places with no unnatural strains anywhere in 
the boiler. The practice of welding patches and sheets in fre- 
boxes, without means of perfectly compensating for the contrac- 
tion of cooling autogenous welds, is directly opposed to perfect 
boiler work. In shops where a study of the means to compet- 
sate for this contraction has been made are found the only per- 
fect and successful firebox welds. 

In various articles upon -this subject in technical journals. the 
assertion has been made that the success or failure of work of 
this nature depends entirely on the ability of the operator. In 
part this is true, but the majority of defective welds are caused 
by the inability of the workmen to make a patch or a sheet and 
arrange it for welding, in such a manner that the contraction due 
to the cooling off process is perfectly compensated for. The 
writer has had very gratifying success in the application of 
patches and part sheets to wide fireboxes in oil burning loco- 
motives, operating in alkali water districts, and will endeavor 
to explain the methods and the preparation of the parts for 
welding. 

Considering first the actual operation of welding, the edges 
of the sheets are made with a bevel of 60 deg., the bottom edges 
of the bevels touching, thus giving an opening of 120 deg. This 
opening is larger than the common practice of 90 deg., for the 
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reason that the torch flame should be at right angles with the 
part being heated, and the larger the angle of the opening, the 
less movement of the torch is necessary to keep it at right 
angles. This is shown in Fig. 1. To make a successful weld 
both sides of the V’d portion must be heated uniformly with the 
flux; this is almost impossible with a 90 deg. opening. This 
can be proved by breaking such a completed weld when it will 
be noticed that the flux has fused with only one side of the 
part, to within approximately 1% in. from the face of the sheet, 
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Fig. 1. 


and the weld is perfect for the remaining '% in. to the face of 
the sheet. This is caused by the fact that the nearer the face 
of sheet, the greater the angle of opening becomes as the weld 
is made; the greater the angle of opening, the more perfect the 
weld is. The practice of reinforcing welds in many shops, is 
proof of the foregoing assertion; this method is to build up 
the weld '% in. to 4 in. higher than the face of the sheets ad- 
jacent to it. The writer is making perfect welds from the bot- 
tom of the V'd parts and finds no reinforcement is necessary 
where the sheet is welded the full thickness using a 120 deg. 
opening. i 

In the operation of welding, the torch flame is rotated in the 
bottom of the V’d part, heating both sides uniformly until the 


metal melts and the edges are fused. Care must be exercised 
so that the radius of the action of the flame is confined to the 
very edges of the beveled portions. This is repeated until about 
2 in. of the bottom of the V’d part is fused; the stick of flux 
material, which is 14 in. round Swedish iron is then brought into 
play and is held adjacent to the torch flame and allowed to heat 
uniformly with the sheet; the distances are shown in Fig. 2. 
When the sheet and flux are heated to the proper amount the 
flux is placed against the heated sheet and the flame is moved 
along the sheet slowly for the 2 in. distance, the stick of flux 
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following the flame and melting off enough iron to cover the 
previously welded portion 1/16 in. thick. The stick of flux is 
then removed for a few seconds while the burner is slowly 
moved back over the added material and the edges A’, Fig. 3, 
are smoothed over and welded to the V’d out part. The oper- 
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ation of adding metal is repeated successively for the 2 in. dis- 
tance, Fig. 3, until the welded portion is flush with the sheet, 
and the succeding 2 in. distances are welded in the same man- 
ner. As the flame will heat the metal to the proper consistency 
only 1/16 in. deep, care is necessary so that only 1/16 in. is added 
at a time. The operation of adding only 1/16 in. in conjunction 
with the heating of the metal to the proper consistency, is the 
secret of successful autogeneous welding. As the metal gradu- 
ally heats it approaches the consistency of wax, having a glassy 
appearance, and this is the proper time to fuse the stick of 
flux and the sheet; this point is reached just a moment be- 
fore the metal begins to run. Many operators make the mis- 
take of heating the iron beyond this point to one at which 
oxidization takes place and little white particles of slag can 


Ldge of Old Sheet Line C-0 
Fig. 4. 


then be seen floating in the molten metal; these are the cause 
of pinholes in the weld after cooling. 

A method by which an operator can determine the proper 
degree of heat at which to fuse the flux and sheet is to make 
an experimental weld directly overhead, in which case if the 
sheet is heated too much the iron will melt and drop. By prac- 
ticing in this manner, successful welds can be made without 
heating the metals to a temperature which is too high. When 
heating, it must be borne in mind that the sheet must be at the 
proper temperature before the metal of the flux is fused with 
it. The burner flame should be directed on the sheet !4 in. 
ahead of the moving stick of flux, to prevent the metal in the 
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flux coming in contact with the sheet when the latter has not 
the proper degree of heat. On account of the metal in the 
stick heating more rapidly than the metal in the sheets, it has 
a tendency to run off on the sheet before the latter has be- 
come hot enough to fuse properly. This is a common fault 
and can be proved by breaking any weld which has proved de- 
fective in service; the metal will show in layers which are not 
fused, proving that the stick was too hot and the metal in the 
sheet too cold. 

The patches and sheets illustrated are all in successful serv- 


ice, and have bcen given no attention whatever since leaving the 
shop; a large number are in oil burning fireboxes. A door 
sheet is shown in Fig. 4. This sheet was applied to a wide 
firebox boiler to change it from two door holes to one. The 
old sheet was ripped above the door holes and removed, and 
the side flanges were ripped diagonally as at A. The edge of 
the old sheet from B to B’ was heated by using a flange dog; 
a l in. flange was turned at an angle of 60 deg., as shown at 
C; the edge of the flange was chipped as shown at D, and the 
sides of the new door sheet were heated and set back from B’ 
to F, thus allowing the sheet to fit along the edge of the flange 
D and also keeping the side flanges lined up properly. From 
B’ to F and across on the face of the flange 4 the sheet 
was V’d out on the fire side to a 120 deg. opening, and from 
B' to B it was chipped as shown at G, this being a reverse bevel. 
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Fig. 6. 


From the flange 4 to B*it was welded on the right and left 
sides, and from B to B’ was welded as shown at H. In this fire- 
box, as no gas was available immediately after the sheet was 
fitted up and ready to weld, the mudring rivets, flange rivets 
except those marked X and the ashpan work were all finished 
before the welding of the seams was started. There were no 
leaks during the hydrostatic test, and none in the door sheet 
after the locomotive was in service. 

A patch on a door sheet which was changed from two door 
holes to one is shown in Fig. 5. The door sheet was ripped 
around the two door holes, as shown, and the edge of the open- 
ing 4, B, A’, B’ was flanged at 60 deg. and chipped as at D, 
Fig. 4. From B to B’ the edge J, Fig. 5, was chipped at an 
angle of 60 deg.; the perpendicular flanges at B and B’ were 
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tapered from 2 in. above the bottom to meet the sheet flush at 
the corners. The bottom edge of the patch was chipped at 60 
«leg. bevel, opening toward the fire, the sides and top being 
<hipped a reverse bevel and fitted up as at G, Fig. 4. The first 
welding was done from B to B’, raising the patch 1% in. at B 
to allow for the contraction as the weld cooled. From B to 4 
was next welded; then from B’ to 4', from 4 to A’ was welded 
last. As the opening in the backhead sheet was ripped the same 
size as in the firebox sheet, the water side of this patch was 
welded except from B to B’; this served the purpose also of 
annealing the previous weld on the fire side. This was a per- 
fectly welded patch, showing no leaks at the hydrostatic test nor 
1n service since. 

The renewal of three-fourths of a side sheet is shown in Fig. 
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6. The old sheet was ripped, leaving 3 in. of each end under 
the flue and door sheet flanges as shown. One inch of the edge 
of the old sheet from 4 to B was flanged out toward the fre 
at an angle of 60 deg. and chipped as at D, Fig. 4. The flanges 
of the flue and door sheets were heated and turned at F and £, 
to facilitate the operation of welding the ends of the side sheet 
seam. The new side sheet was laid out and all the holes 
punched, and the sheet chipped with a reverse bevel from 4 
to B; the bevel was chipped on the fire side from E to A and 
from B to F and these, being flush welds, were made first. The 
flanges of the flue and door sheets were heated and turned to 
their original positions, covering the flush welds. The rivets 
in the flue sheet and door sheet flanges were next applied and 
the seams calked; the mudring rivets were applied, and while 
the work of applying the ashpan was in progress, the weld 
from 4 to B was made; the staybolts were applied last. At the 
hydrostatic test no leaks developed, nor have there been any in 
service. 

The door sheet shown in Fig. 7 had two door holes, and the 
one marked H had 27 cracks in the knuckle of the flange; an 
entire door collar was welded in. The weld was 1% in. from 
the flange, this short distance compensating for the contraction 
while cooling. Door hole J had ten cracks 1 in. long in the 
knuckle at F. This knuckle was V'd out 1/4 in. wide at the top 
and 4 in. wide at the bottom, thus removing most of the de- 
fective portion of the sheet; the opening was then welded as 
shown at F’. The rivets in the door flange were not removed 
adjacent to this particular weld. The patch G was ripped, as 
shown in the drawing, using diagonal seams across the flange. 
This patch was welded with a flush weld, its nearness to the 
knuckle of the flange compensating for the contraction while 
cooling, and the diagonal seam compensating for the contraction 
on the flange. There were no leaks either in the hydrostatic 
test or in service. 

These illustrations cover a wide range of patches or sheets, 
which could be placed in any firebox. In all of them the con- 
traction of cooling welds is compensated for, either by the loca- 
tion of the patch, by the method of turning out the edges. or by 
diagonal seams across the flanges. The writer has applied very 
many more patches and part sheets than those referred to in this 
article, having only shown enough here to illustrate the methods 
common to all of this class of work in locomotive fireboxes. 
All work is tested out with a 10 Ib. sledge, and also, wherever 
possible, by pouring kerosene on one side of the weld in the 
evening; if the weld is defective the kerosene will be through 
to the other side of the sheet in the morning. Many failures 
were experienced while attempts were being made to weld 
patches in the same plane as the sheet. Since adopting “box” 
weld to compensate for contraction, perfect results have been the 
rule, there never having been a leak nor a failure of any sort in 
this kind of weld. 
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CHANGES IN AN OLD Brince.—To accommodate electric power 
cables which will cross the river Seine on the 300-year-old Pont 
Neuf, Paris, a trench 4 ft. wide and 7.5 ft. deep is being cut 
through the solid masonry and flint rock concrete of the bridge 
structure.—The Engineer. 


Contixnvous Brakes IN ENGLAND.—As yet the only freight 
trains in England which are equipped with continuous brakes 
are what are known as “piped goods,” consisting of insulated 
cars or “wagons.” These trains run at a high speed, and their 
loading is therefore limited. 


Raitways AND Canars.—Canals are necessarily inferior to 
railways as a means of transport, because their capital cost 1s 
higher, their carrying capacity is smaller, they only cater for 
low-class goods in bulk, and they can only reach the ultimate 
point of production or consumption by the supplementary use 
of wagons or railway cars. 


NEW DEVICES 


LINK SIDE BEARING TRUCK 


It is claimed by a number of experts on car design that it is 
advisable to abandon the loaded center plate scheme in car con- 
struction, thereby eliminating truck bolsters and center plates, 
and to carry the load at four points directly to the truck side 
frames. These men state that it is useless trying to balance a 


Fig. 1—Diagram of Link Side Bearing. 


load of 100,000 to 200,000 Ibs. on two central points at each end 
of the car and on an area so small that a lubricant is hard to 
retain even were they lubricated. This feature, as well as for 
avoiding all trouble with side bearings, has led to the design of 


Fig. 2—Application of Link Device to Six-Wheel Truck. 


trucks which support the load of the car by links or similar con- 
struction on each side frame.* 

Fig. 1 illustrates the general principle of a link motion device 
of this type that has been designed by A. Stoikowitz, of Mont- 


*For description of the Summers side bearing truck see American Engi- 
pages 193 and 194. 


neer, April, 1912, 
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Body Side Bearing Arch 


real, Que. A and B represent fulcrum points for the links R 
which support oscillator O at points A’ and B’. Point D will 
travel on a straight line, when certain approximate proportions 
between the dimensions R, H, E, and C are met. The move- 
ment of point D denotes the side bearing travel which is com- 
paratively small, and as the angular movement of the pivot 
points is correspondingly small and lever C is greater than R, 
the frictional resistance resulting from these points will be small 
and can be safely neglected. As the load is being carried on 
what might be called a floating support, the oscillator O pro- 
vides for a nearly frictionless horizontal and radial truck move- 
ment on a curve (Figs. 2 and 3), while the links or hangers R 
also allow sufficient lateral movement of the car body, as is 
the case in a swing motion truck. Furthermore if D is pivoted 


Fig. 4—Link Principle Applied to Ordinary Side Bearing. 


to its fulcrum by a pin, it will form an effective anti-telescoping 
device, as, in case of an accident, it will prevent the cars being 
lifted from their respective trucks. 

Fig. 2 shows the application of this device to a six-wheel pas- 
senger truck; the oscillator is U shaped and straddles the side 
bearing arch as shown; the hangers are of the solid link type 
and engage both the oscillator and the side bearing arch. The 
anti-telescoping feature is applied by pivoting the top of the 
oscillator to the side bearing fulcrum by means of a 2 in. pin. 
This pin is under double shear and would require an enormous 
force to tear a truck from its body, provided all the details in- 
volved are of equal or greater strength. 

Fig. 3 illustrates a standard arch bar truck with bolsters and 
center plates eliminated and the entire load carried by the side 
bearings only. <A truck swivel plank is substituted for the 
bolster to provide a swivel point for the truck center. The side 


bearing fulcrums are riveted to the swivel plank and placed 
over the truck springs, which arrangement transmits the load di- 
The king pin hole in the swivel plank 


rectly to the side frames. 


Fig. 3—Standard Truck With Weight of Body Transferred Through ‘he Side Bearings. 
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is slotted to allow a lateral movement of the car body on the 
link hangers, thereby embodying the general features of a swing 
motion truck. 

Fig. 4 shows the application of this link motion principle as 
an ordinary side bearing, which is secured to the truck bolster 
and intended to replace the common plate or roller side bear- 
ing. As dirt has no effect on this side bearing the design can 
be entirely open; in fact it admits a great variety in the con- 
struction oí hangers, oscillator or base, depending on the con- 
ditions. 

In order to prove the theoretical correctness of a bolsterless 
truck, Mr. Stoikowitz analyzes three cases to which any truck 
bolster is subjected caused by the different conditions of service. 
Referring to Fig. 5, there is a clearance between both side bear- 
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Fig. 5. Fig. 6. 


ings; the load is being carried by the center plates only. Un- 
doubtedly this case requires a bolster capable of supporting a 
concentrated load P at its center and should be sufficiently rigid 
to maintain clearance F under all conditions of service. As this 
clearance will vary from \% in. to Y in., it is evident that the 
rocking motion of the car body is directly proportional to twice 
this clearance, which will produce an unfavorable pounding ac- 
tion on side bearings and truck springs. 

Fig. 6 represents a common condition to be found on cars 
after they have been some time in service and illustrates the 
obvious uselessness of a bolster strong enough to support a con- 
centrated load. There is no clearance between side bearings, 
caused either by the deflection of the truck bolster, the body 
bolster or both, by defective center plates or by.many other 
causes. Evidently this case fails to make use of the total carry- 
ing capacity of the bolster in a proportion, as the central force 
A decreases and the two side forces B increase. As the distance 
E is small compared with distance D, and considering the worst 

P 
case of B = —, the resulting bending moment for this point, 
2 
PE 
being ——, is very small as compared with the bending moment 
2 ; 
PL 
in Fig. 5, which is ——. 
4 
the side bearings, the rocking tendency of the car body is greatly 
retarded or absorbed by the truck springs. 


But as there is no clearance between 


Fig. 7 shows the load unequally distributed and has the same 


general properties as Fig. 6 with the additional disadvantage of 
compressing the truck springs unevenly; that is, reaction R, will 
be greater than reaction R,. It has been attempted by the use of 
some cradle arrangement to throw a proportionate part of the 
load toward the light side, but the theoretical correctness of 
such an arrangement is questioned; the only remedy is equal 
distribution of load. 

Fig. 8 represents the idea of supporting the load directly over 
the truck springs, thus eliminating truck bolsters and center 
plates. As there is no side bearing clearance, the rocking tend- 
ency of the car body and the resulting pounding action 1s greatly 
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retarded. With the load unequally distributed it is equivalent 
to the case shown in Fig. 7 in compressing the truck springs 
unevenly, but this condition will happen in exceptional cases 
only and will have no appreciable effect upon this bolsterless 
truck. 

Some of the general advantages claimed for this link side bear- 
ing in connection with a bolsterless truck are that it solves in a 
simple manner the side bearing problem, and that when app'ied 
to freight trucks it will reduce the dead weight of each car and 
reduce the wheel flange and rail wear with a corresponding de- 
crease in draft resistance and chance of derailments. When ap- 
plied to passenger equipment, it gives a nearly frictionless side 
bearing combined with an anti-telescoping device. 

Patents have been applied for on this design by A. Stuik- 
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Fig. 7. Fig. 8. 


owitz, Montreal. It is manufactured by the Link Side Bearing 
Company, 314 Hammond building, Hammond, Ind. 


QUICK ACTING LEVER VISE 


A new lever vise has been designed by Fisher € Norris, Tren- 
ton, N. J. This vise combines quick acting qualities with great 
strength and reliability. The body is made of gun metal and 
the jaws are faced with tempered tool cast steel. The bar is 
solid and the operating mechanism consists of four small pieces 
in addition to the lever and a small bar spring. These parts 
are made of the best material and are easily assembled or re- 


Fisher Quick Acting Vise. 


moved if necessary. They are so arranged that when the lever 
is pulled forward in the locked position the jaws are held firmly 
in place and cannot possibly be released until the lever is pushed 
back. The vise holds equally well for filing or chipping, and for 
bench work has proven to be a most satisfactory time saving 
appliance. 


— 


VENEZUELA CENTRAL RaiLway ExTENSION.—The directors oÍ 
the Venezuela Central Railway Company, Ltd., have received 
advices from their manager in Caracas that the extension of the 
railway from Soapire to Santa Teresa has been opened to publ: 
traffic. 
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Ends of Unit Pipe Expanded in Holes in Small 
Steel Plate Header. Pipes Welded at Return Bends. 


YOUNG LOCOMOTIVE SUPERHEATER 


The Young locomotive superheater is of the fire tube type 
and consists of any required number of double loop unit 
pipes arranged in enlarged boiler flues set in horizontal rows 
across the upper part of the boiler in the same manner gen- 
erally used in the Schmidt design. The two ends of each 
unit connect to a steel plate header located near the top of 
the front end, adjacent to the front tube sheet. This header 
is divided in two compartnients, one for saturated steam and 
the other for superheated. The former has a direct connec- 
tion with the end of the dry pipe and the latter opens into 
a cast iron Tee head which connects to the steam pipes lead- 
ing to the cylinder. A steel plate box encloses the part of 
the superheater in the front end and is fitted with a damper 
in the bottom in the same general arrangement customarily 
employed on other fire tube superheaters. 

There are six features of particular interest in the design 
which has been patented by C. D. Young, engineer of tests, 
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Section C-C. 


welded in place and contains an opening or manhole of a 
size to permit the dry pipe to pass through it. This opening 
is closed by a specially constructed sealed cover. There is 
a reinforcing plate at the front face of the drum and the Tee 
head conmects to it with a ground joint of the usual type. 
The Tee head is arranged for connections to the steam pipes 
which lie in a vertical plane parallel to the center of the boiler 
and will permit the removal of the head without disturbing 
the lower connections of the steam pipes. The holes in the 
bottom of the header for connection to the unit pipes are 
formed the same as the boiler tube holes in the front tube 
sheet and the unit pipes are connected to them in the same 
manner as boiler tubes by means of a Prosser or roller ex- 
pander. Beading, of course, is not necessary, as there is but 
little tendency for them to pull out and it is only necessary 
to make a steam tight joint. There are hand holes in the 
upper part of each of the compartments, that are closed by a 


Hand Hole 
Removable Cover Plate Plugs 
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Section A-A. Section 8-8. 


Sections Showing Small Header and the Arrangement of the Units of the Young Superheater. 


Pennsylvania Railroad. These are the use of a small steel 
plate header; the connecting of the ends of the unit pipe to 
the header by means of an expanded joint; a steel connection 
Whstead of a cast steel return bend at the ends of the loops 
in the unit pipes; the arrangement of units so that any one 
can be removed with the removal of but one other if it is 
in the upper rows and no other if it is in the bottom rows; 
arrangement of dry pipe so that it may be removed without 
disturbing any of the superheater units, and arrangements for 
tightening the unit pipes to the header without disturbing 
any of the front end apparatus or appliances. 

The header is in the form of a drum of sufficient diameter 
to allow the dry pipe to pass through it. It is secured in 
place on the front tube sheet in the location occupied by a 
Tee head in a saturated steam locomotive and has a steam 
tight connection to the end of the dry pipe as is shown in 
the illustration. The plate dividing it in two compartments is 
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special type of hand hole plug which can be inserted from 
the outside and is sealed by a copper gasket or ring. This 
type of plug has been in successful use on superheaters in 
stationary practice for many years. Above the whole header 
a section of the front end sheet is cut out and fitted with a 
removable cover plate which will permit access to the top of 
the header from the outside of the locomotive. In addition 
to the hand holes in the upper part of the header there are 
also small openings diametrically opposite the entrance of 
each of the unit pipes. These are closed with a small plug, 
the design of which is similar to the special hand hole plug 
already referred to. 

The method of inserting a. unit is to remove one of the 
hand holes and the small plugs from the openings directly 
opposite the two joints. A Prosser or roller expander is 
then inserted in the hand hole and properly placed and an 
extension is inserted through the small opening and con- 
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nected to the roller. An air drill or hammer can then be used 
on the outside and the joints properly made. 

When it is necessary to remove a unit, either of two meth- 
ods can be used. A flue cutter can be inserted in the same 
manner as the expander and the pipe is cut off even with the 
joint, or a flue pusher can be used pushing the flue from the 
sheet. The ends in the latter case are swedged down to a 
gage below the size of the hole before being replaced. As 
will be seen in the illustration, the vertical section of the unit 
pipe at the front are offset to each side and so arranged that 
it is possible to remove the units from the two bottom rows 
without interfering with any of the others and it is also pos- 
sible to remove unit pipes from either of the top rows by the 
removal of one other unit. If a unit is removed by cutting 
off, the slight loss in length is made up by changing the 
position of one of the bends slightly. This can be done cold 
without damage to the pipes. The flue pusher method of 
removal, however, is to be preferred. 

In place of using cast steel return bends into which the 
unit pipes are screwed or welded, this design employs a 
welded joint between the two sections of pipes. This joint 
is made by first bending the ends of the pipe to an angle of 
about 45 deg. and then sawing them off on a line parallel to 
the axis. These two parts are then brought together and 
electrically welded. This construction is used at all of the 
return bends. 

The damper operating mechanism is of the customary form 
which closes the damper by means of a counter weight when 
the throttle is closed and opens it only by steam pressure on 
the opening of the throttle. 

Removable plates are arranged in the front of the damper 
box to facilitate cleaning and the removal or examination of 
any of the connections. 

This superheater is being built by the Power Specialty 
Company, 111 Broadway, New York. 


TERRY TRAIN LIGHTING SET 


A 25-k. w. non-condensing turbo-generator set for head-end 
electric train lighting has recently been developed by the Terry 
Steam Turbine Company, Hartford, Conn. The turbine and gen- 
erator, connected by flexible shaft, are mounted on a common 
base with all moving parts so guarded that there is little possi- 
bility of danger to passers-by. The set is intended for installation 
in the baggage car, and weighs 3,400 lbs. Running at 3,000 r. p. m., 


Turbine and Generator for Train Lighting. 


it gives current at 125 volts. The set, being entirely self- 
contained, embodies features of ruggedness, reliability in opera- 
tion, and freedom from repairs. 

Because of the rocking motion of the car, forced feed lubrica- 
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tion is used, thus giving a positive flooding of the journals and 
maintaining the best efficiency. An emergency governor pro 
vides complete control of the speed and voltage. The lagging ^ 
the turbine and the protective casing over the governor mcha- 
nism prevent injury to those working in the car or pasin 
through it. 

Among the special features of this turbine are the inde--rr- 
tible rotating element, which is so rugged that the mas: : of 
water passed through it, when the turbine is started up © ld 
cause no trouble. The full power of the machine may b: <b- 
tained in less than a minute under adverse conditions. 


CAB WINDOW VENTILATOR 


One of the greatest annoyances to a locomotive engineman in 
the winter time is the collection of frost on the cab win lw, 
requiring him to keep his side window open for the observat:a 


of signals. In order to overcome this, and to provide ventil:: on 
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View Showing the Relation of the Ventilator to the Cab Window. 


in front of the cab when the window is closed, the window shown 
in the accompanying illustration has been invented by Charles M. 
Goodrich, Clinton, Iowa. The window is set out at an angle of 
38 to 40 deg. from the point where the cab meets the boiler. A 
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Goodrich Cab Window Ventilator. 


series of 7-in. holes are placed in the extended side of the cab 
just inside of the window, through which air is forced by 4 
adjustable ventilator. A small vane is placed on the inside edge 


h 
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of these holes to further guide the air against the inside surface 
of the glass. By doing this, the temperature of the air on both 
sides of the glass will be kept very nearly the same, and conden- 
sation in cold weather will be prevented. The ventilator is 
pivoted so that the amount of air passed through these holes may 
be regulated. There are six positions of adjustment from the 
totally closed position to the maximum opening. The ventilator 


is operated through a series of small levers and a quadrant, as- 


indicated in the drawing. This window does not in any way 
interfere with the passage of a man from the cab to the running- 
board, and it has found extensive use on some large railways 
operating west of Chicago. 


ACME COMBINATION FLAT TURRET 
LATHE 


A turret lathe that is adaptable to both bar and chucking 
work, having a maximum capacity for bar work of 3/4 in. in 
diameter and 36 in. long, while all classes of chucking work up 
to 16 in. in diameter may be machined, is shown in the illus- 
tration. In the photograph the machine is shown as fitted for 
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bination desired with the independent stops. The stops are ar- 
ranged to trip the power feed in either direction, and in doing 
chuck work as many as seven different lengths may be turned 
without indexing the turret. Nine different spindle speeds are 
obtained through the adjustment of gears in the head which 
run in an oil bath. The speeds ranging from 14 to 285 r. p. m. 
are obtained quickly without noise, being controlled by two 
of the levers that will be seen to be conveniently located at the 
front of the head. 

The machine may be driven by a 3% in. belt over a 12 in. 
single pulley which should run at a constant speed of 600 r. p. 
m. <A positive automatic chuck is especially designed to hold 
the work accurately and may be opened and closed while 
the machine is running by the long lever at the front of the 
head. It is so designed that the work does not have end mo- 
tion, while the chuck is being closed, thereby providing accu- 
rate shoulder lengths. The jaws do not collapse and short 
work may be performed without danger of tilting. An ad- 
justment of 1/16 in. in diameter, larger or smaller, allows for 
small variations. The simplex roller feed is simple in design 
and operation, as only one adjustment is necessary. It is oper- 
ated by the same lever that actuates the automatic chuck. Both 


Acme Combination Flat Turret Lathe with Bar Equipment. 


bar work, but this design can also be furnished as a plain ma- 
chine without the bar equipment if desired. 

Among the prominent features of this machine is the single 
pulley drive; the rigidity of the head, it being cast solid with 
the bed, thereby obtaining a permanent alinement of the spindle 
with the vees and cross slide; the cross sliding turret with its 
long and narrow dovetailed guides; the positive automatic 
chuck with hardened and ground parts, the simplex roller feed, 
the reversing power cross and longitudinal feeds, and central- 
ized control and safety stops in all directions. 

This machine is provided with 12 longitudinal feed stops and 
8 cross feed stops. One independent stop is provided for each 
turret face. Six auxiliary stops which are operated by the 
knob on the front of the slide, can also be used in any com- 


the longitudinal and cross feeds are of the gear type. All feed 
changes are obtainable by the lower lever and can he reversed 
through the upper lever, both being located on the front of the 
head stock. 

One of the most important features of the design is the cen- 
tralized control, this being arranged so that the time between 
operations has been reduced to a minimum. The various levers, 
such as the longitudinal turnstile, cross feed hand wheel, cross 
and longitudinal stops and power feed levers, binder handle 
and stock stop are directly in front af the operator. A 5 h. p. 
constant speed motor that has a speed of from 1,200 to 1,800 
r. p. m., is recommended for use with this machine by the manu- 
facturers. It is built by the Acme Machine Tool Company, Cin- 
cinnati, Ohio. 
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NATIONAL COUPLER RELEASE RIGGING 


A release rigging which employs a minimum number of parts 
necessary to operate the uncoupling mechanism of an M. C. B. 
top lift coupler is shown in the illustration. This consists of an 
operating lever of 1 in. round bar, bent to the shape shown, and 
two malleable iron brackets riveted to the end sill. The side 


movement of the coupler head is allowed by the slip connection 
of the lever in the eye of the coupler lock and the draft gear 
movement by the slot in the bracket located nearest the coupler, 
with the outer bracket acting as the center of rotation. 


When 


National Coupler Release Rigging. 


releasing the coupler by hand, the operating lever rotates in the 
two brackets and the movable bearing in the inside bracket allows 
an adjustment so that the coupler lock is lifted at the angle 
which is the best suited to the particular type of coupler being 
operated. 

It will be seen that the lever has a three point bearing, viz.: 
in each of the two brackets and in the coupler lock eye. This 
obviates the necessity of setting the lever handle back against 
the sill face to prevent sagging of the reach arm and makes it 
possible to design the lever with a good clearance between the 


Coupler Release Rigging on a Hopper Car. 


handle and the sill face. In this way the handle is allowed to 
accommodate itself, in the case of interchange coupler appli- 
cations to the difference in the height of the eye of the coupler 
lock as well as the cases where the coupler sags from its original 
position. 

It will be noticed that the lever has a limited movement in 
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this bracket so that an abnormal forward movement of the 
coupler, as in the case of the coupler becoming detached from the 
draft gear, will result in the lever tending to unlock the coupler 
and release the adjoining car, preventing the coupler from being 
entirely pulled out of the end sill and falling to the track. 

It will be noted that the lever is simply a 1 in. round steel 
bar from end to end, bent to fit the particular car to which it is 
applied. In case it becomes distorted in service, the removal of 
the two cotter pins which hold the lever in the brackets will 
allow it to be disconnected from the car. By using the lever on 
the opposite end of the car as a pattern, it is an easy matter to 
bend it back to its original shape without the use of any special 
dies. 

There is a slight offset in the operating lever near the out- 
side bracket which holds it in the same position laterally at all 
times, thus insuring the desired amount of forward and back- 
ward movement within the slotted bracket. 

This rigging is manufactured by the National Railway Devices 
Company, 490 Old Colony building, Chicago, Ill. 


COLLAPSIBLE STAKE POCKET 


A new stake holding device for freight cars has recently been 
developed by the U. S. Metal and Manufacturing Company, New 
York. The device can be applied to a car in the same position 
where the strap or cast pocket is now attached. The advantages 
claimed for this type of stake pocket are, that when not in use 
it drops to the side of the car, thereby increasing the inside width 
of the car for such forms of lading as lumber, structural shapes, 


Collapsible Stake Pocket Applied to a Car. 


piping, pig-iron, etc., and it also prevents damage to the pockets 
or lading in loading and unloading. When loading material 
requiring stakes, the pockets are raised to a horizontal position 
and moved to the rest lug on the right, after which the stakes 
are applied. The pockets are strong, of simple construction and 
always available for stakes of M. C. B. dimensions. A large 
percentage of the old type pockets are constantly out of repairs; 
they are expensive to maintain and facilities for repairs are not 
provided at loading points, resulting in the improper application 
of stakes or stakes that do not meet the M. C. B. requirements. 
It is claimed that the breaking load of the stake over the round 
section of this pocket is 18 per cent. greater than that over the 
square edge of the strap pocket. The round section also makes 
the driving of the stake easier, as well as more secure. The 
pockets have been thoroughly tested out in actual service for 
over a year with excellent results. 


The roundhouse of the Minneapolis, St. Paul € Sault Ste. | 


Marie at Portage, Wis., was burned on November 12. 


The Chicago & Alton coal chutes at Kansas City, Mo., were 
destroyed by fire on November 13, together with several freight 
cars, l 


The car shops of the Boston & Maine at Fitchburg, Mass., 
were damaged by fire on the evening of November 10; loss, in- 
cluding damage to eight passenger cars, $60,000. 


James J. Hill, L. W. Hill and a party of officials and directors 
of the Hill roads, took part in the formal opening of Glacier 
National Park for the winter season on November 5. 


A shipbuilding firm at Philadelphia has a contract to build a 
vessel 350 ft. long and 50 ft. beam, to be used as a car ferry 
between Key West, Fla., and Havana, a distance of about 80 
miles. 


A press despatch from Prague, Austria, November 20 reports 
that Jules Vedrines, the French aviator, on that day flew from 
Nancy, France, across Germany without descending, and landed 
near Prague at 2:20 p. m. The distance covered was about 400 
miles. 


The proceedings of the New York Railroad Club for the 
meeting of October 17, contain in addition to the paper and 
discussion on Vanadium steel in locomotive construction a full 
list of the membership of the club with titles and addresses, and 
also an index of the proceedings from 1895 to date. 4 


The “Santa Fe De Luxe” train, the 63-hour train to Southern 
California on the Atchison, Topeka € Santa Fe, will begin its 
third winter season on December 9, and will leave Chicago 
every Tuesday during the winter months. The train this year 
will be composed wholly of new cars. 


In the subways oí New York City, operated by the Inter- 
borough Rapid Transit Company, 15 barrels of grease are used 
each month to lubricate rails on curves; this for the purpose not 
only of reducing the wear due to friction, but to prevent the 
disagreeable noises which otherwise would annoy passengers. The 
tracks on the curve at Times Square are greased five times 
every twenty-four hours. 


Two all-steel business cars to be used by officers of the Penn- 
sylvania Railroad to transact railroad business while traveling 
will soon be finished at the Altoona shops. By the use of the 
business cars last year Pennsylvania officers, while traveling 
159,517 miles, were able to conduct the affairs of the railroad 
just as if they had been in their own offices. ‘With these cars 
finished, the Pennsylvania will have four steel office cars. 


The office of the Weather Bureau at Washington has issued 
a memorandum concerning the floods which occurred in Ohio 
and Indiana last March, and it is estimated that the total 
money loss by these floods was $163,000,000. This includes loss 
to railroad, telegraph and telephone lines and to farms and 
farm property, including prospective crops. The latter alone 
amounted to about $11,000,000. Of the total amount more than 
70 per cent. was sustained in Ohio and Indiana. 


A study of the economic cost of the smoke nuisance in Pitts- 
burgh was undertaken in connection with the smoke investigation 
in March, 1912. The work was begun by Dr. C. W. A. Veditz. 
The Mellon Institute of Industrial Research € School of Spe- 
cific Industry has just issued smoke investigation bulletin No. 4, 
prepared by John J. O'Connor, Jr., and dealing with this sub- 
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NEWS DEPARTMENT 


Estimates are made of the cost of the smoke nuisance to 


ject. 
the various types of industry in the community as well as the 
loss due to imperfect combustion, and an itemized bill showing 
the partial cost to the people of Pittsburgh is included, the total 


of which is $9,944,740. 


CHANGE IN LIGHTING OF NEW HAVEN CARS 


The indirect lighting system of the Merchants’ Limited, one of 
the New Haven road’s five-hour trains between Boston and New 
York, is to be supplemented by the installation of tungsten lights 
along the beam on the lower deck of each car; this to increase 
the light for reading purposes, concerning which there has been 
some complaint. When first installed the inverted globes sus- 
pended from the ceiling of the cars each contained one 100-Watt 
tungsten lamp. By displacing these with three 50-Watt lamps an 
increase of 50 per cent. in the amount of light was obtained, but 
even with this change we are informed, some of the regular users 
of the trains complained of difficulty in reading in the “soft 
radiance” that pervades the cars. 


SAFETY OF RAILWAY TRAVEL 


There ts an exaggerated idea of the danger of railway travel. 
There are a number of cities and some entire states in which 
records of the causes of deaths have been compiled by the Census 
Bureau. These are embraced in what is termed the registration 
area, which includes twenty-two states and the larger cities in 
fifteen other states. The registration area is estimated by the 
United States Census Bureau to embrace 63.1 per cent. of the 
total population ot the United States. For the calendar year 
1911, the Census Bureau reported 42,331 cases of accidental 
death, exclusive of railway accidents, in the registration area. 
As bearing on the comparative safety of different ways of travel, 
it may be noted that, as compared with 318 deaths of passengers 
from railway accidents in the entire United States. there were, in 
the registration area, 1,883 deaths from street-car accidents, 1,291 
from automobile accidents, and 2,237 from accidents in connec- 
tion with other vehicles. The total number of deaths in the 
registration area from accidents in connection with street cars, 
automobiles, and other vehicles in the calendar year 1911 was 
5,411, or more than the total number of passengers, railway em- 
ployees, and all other persons, excepting trespassers, killed in 
railway accidents of all kinds in the twelve months ended June 30, 
1912, including accidents in railway shops——Hi’. W. Finley. 


THE FIRST PULLMAN CAR 


Fifty-six years ago J. L. Barnes, of Chanute, Kan., was a 
conductor on the first Pullman car ever run. He made the trip 
between Bloomington, Ill, and Chicago, over the Chicago € 
Alton on the night of September 1, 1857, and one of his pas- 
sengers was George M. Pullman. Mr. Barnes recalls that Mr. 
Pullman on the next morning was somewhat doubtful as to the 
ultimate success of his invention. Mr. Barnes is 78 years old 
and it would probably be rather unfair to visit him with the 
punishment to which he is clearly entitled, but he told how he 
stood idly by and permitted the first Pullman porter in history 
to maltreat a passenger with a whisk broom and collect the or- 
iginal Pullman tip. He was a husky lad of 22 summers at that 
time and his muscles were in a good state of vigor, but he did 
not interfere. 

The car was a remodelled day coach and there were four 
compartments, eight berths, four upper and four lower. The 
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people of Bloomington, little reckoning that history was being 
made in their midst, did not come down to the station to see 
the car. There was no crowd and the car, lighted by candles, 
moved away in solitary grandeur, if such it might be called. 

Mr. Barnes retired as division superintendent of the Atchison, 
Topeka & Santa Fe in 1910, after a railroad service covering 
fifty-six years.—Exrchange. 


THE COURSE IN RAILROADING 


Walker M. Van Riper, who has made a study of legislation af- 
fecting railroads and public service corporations, tells this: “At 
a time when the legislature of the new state of Arizona was 
passing a big batch of bills affecting railroads, a young man 
called on President Wilde of the University of Arizona, and 
asked him if a course of instruction in the railroad business 
could be had in the university. The president said perhaps it 
could be arranged, and the young man then asked how long it 
would take and how much it would cost. 

**That depends on how much you want to learn,’ President 
Wilde told him. ‘If you want to learn as much as a division 
superintendent knows, it will take 10 years and cost you $10,000. 
If you want to know as much about the railroad business as the 
Arizona legislature knows, it will take 15 minutes and will cost 
you 75 cents.’ ”—St. Louis Post Dispatch. 


APPEALING TO TRESPASSERS DIRECT 


On the Baltimore & Ohio a trackwalker patroling the road. 
or a section foreman or one of his workmen when mecting a 
person tramping along the tracks, whether it be a contirmed 
holo or a respectable citizen like a mill employee, points out to 
him the danger which lurks in this careless practice. The appeal 
is backed up by intormation as to the number of lives that are 
sacrificed and the permanent injuries that occur cach year as a 
result of people using the railroad as a public highway. The 
maintenance of way department has a representative on the 
safety committces of the company, and through these officers 
tle men at work on the tracks are made acquainted with acci- 
dent statistics. Already there has been an appreciable reduction 
in the number of deaths and serious injuries. The Claims De- 
partment of the road attributes this in large measure to the 
cfforts of the track forces in calling attention to the dangerous 
practice. Recently a trackwalker was passing a factory adjacent 
to the right of way just as the factory operatives were coming 
out. Four young women started up the tracks towards their 
homes, walking on one of the main tracks. The trachwalker 
impressed upon the women the danger they were assuming. 
fortifying his statement by telling them that Miss Pearl William- 
son, having assumed the same risk, had lost her life, Miss 
Williamson having been the twelfth person killed in the same 
manner on that division during the past year. Presenting the 
matter with due force he convinced his audience, and now the 
emplovees have discontinued using the tracks as a highway. 


RECORDS OF TWO ENGINEMEN 


H. W. McMaster, general manager of the Wheeling & Lake 
Erie. has called attention to the remarkable records of two of 
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of continuous service with very few vacations. he resigned, ei- 
fective October 31, 1913. The records show that during the iu! 
period of his employment he never had occasion to go to the 
superintendent's or master mechanic’s office on a matter of dis- 
cipline, and so far as can be learned he was never even repri- 
manded by any officer connected with either the transportaticn 
or mechanical departments. The only entries on his record are 
of a commendatory nature and wherein credit marks 
allowed; and now at the age of 55 he leaves railroad service :n 
perfect physical condition. 

Another man of long service with the company is Ira Cower. 
who has been an engineman since November 5, 1881. He wa: 
born in 1842, and after having served for three years in the 
army during the Civil War, was for 17 years in the service «! 
the Atlantic € Great Western, as tireman for two years and en- 
gineman for 15 years, leaving that company to go to the Whee:- 
ing & Lake Erie with a clear record. During his 32 years on the 
Wheeling & Lake Erie his service has been continuous, with the 
exception of a slight interruption brought about by an injury 
sustained while riding on a train as a passenger. Mr. Cowen 
has filled the position of engineman for 47 years, without a 
demerit mark being placed against his record. 


Were 


MEETINGS AND CONVENTIONS 


American Museum of Safety—A conference on safety and 
sanitation is to be held in Rumford Hall in the Chemical build- 
ing, 50 East Forty-first street, New York, December 10, 11 and 
12, This conference is to be held under the auspices of the Amer- 
ican Museum of Safety, and will be in connection with the Inter- 
national Exposition of Safety and Sanitation. This movement 
is a part of the educational work now being done to decrease ac- 
dents and suffering, and to increase industrial efficiency. 
Among the subjects to be discussed are Industrial Accidents: 
Accident Preventicn and the Public; Industrial Hygiene; Em: 
plover and Employee. and The Coming Generation. 


The following list gives names of secretaries, dates of next or regular 

mcctings, and places of mecting of mechanical associations. 

MIR DRAKE .\ssociation.-—F. M. Nellis, 53 State St.. Boston, Mass. 

AMERICAN RarLway Master Mechanics” Assoc.--J. W. Taylor, 
building, Chicago. 

AMERICAN Rarinwar Toot ForEMEN'S 
Georgia, Macon, Ga. 

AMERICAN SOCIETY FOR Testing Matertars.—Prof. E. Marburg, University 
of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Calvin W. 
Thirty-rinth St, New York. 

Car FOREMEN'S Association oF Cnicaco.—Aaron Kline, 841 North Fiftietb 
Court, Chicago; 2d Monday in month, Chicago. 

CHIEF INTERCHANGE Car INSPECTORS” AND CAR FoREMEN’S ASSOCIATION. — 
S. Skidmore, 946 Richmond street, Cincinnati, Ohio. 

INTERNATIONAL Rattway Freel wAssocration.—C. G. Hall, 922 McCormick 
building, Chicago. Convention, May 18-22, 1914, Chicago. 

INTERNATIONAL RalLwaY GENERAL ForREMEN’s AssociaTION,—-William Hall, 
829 W. Broadway, Winona, Minn. 

INTERNATIONAL RAILROAD Master PLacksMIiTHS” Ássoctation.—A. L. Wond- 
worth, Lima, Ohio. Convention, August 18-20, 1914, Milwaukee, Wis 

Master Borter Makers’ Assoctation.— Harry D. Vought, 95 Liberty St. 
New York. Conventicn, May 25-28, 1914, Philadelphia, Pa. 

Master Car BUILDERS’ .\ssoctation.—J. W. Taylor, Karpen building, Chi 
cago. 

MASTER Car AND Locomotive Parnters’ Assoc. or U. S. anp Canapa.—a. P. 
Dane, B. & M., Reading, Mass. 


Karpen 


AssSOCITaTION.-- A. R. Davis, Central cf 


Rice, 29 W. 


the enginemen on that road. RAILWAY STOREKEEPERS” .\ssocration.—J. P. Murphy, Box C, Collinwocd. 
Michael Doniv: red the service of the Wheeling € Lake Ie 
E Mich vel Donivan entered t 8 TRAVELING ENGINEERS .AssoctaTioN.—W. O. Thompson, N. Y. C. & H. R, 
Erie as an engineer on March 11, 1883, and after over 30 years East Bufalo. N. Y 
RAILROAD CLUB MEETINGS 
Club Levent | Title of Paper o Auth E e l RIA 
u Meeting. | per. Author. Secretary. ress. 
Canadian wee Dec. 9 First Aid to the Injured.................. L. R. Jehnson....... Jas. Powell . Room 13, Windsor Hotel, Montreal. 
Central ....... das Jane £9 kimak Aon MEE E T E E E A O eee H. D. Vought....:95 Liberty St., New York. 
New York ....... Dec. 19 Annual Christmas Snioherys amacrine ae seme eens heme sede H. D. Vought.... 95 Liberty St., New York. 
Pittsburgh ....... Dec. 19 Locomotive Boiler Design................ A. W, Whitiford.... J. B. Anderson... 207 Penna. Station, Pittsburgh, Pa. 
Richmond ....... Dec. 8 .......... ans oe nda erate h Ada E. D. Hotchkiss...... F. O. Robinson.. C. € O. Ry., Richmond, Va. 
St. Louis ..... .. Dec. 12 ' Efficiency in Handling Railway Equipment. J. R. Cavanagh...... B. W. Frauenthal. Union Station, St. Louis, Mo. 
Western ..... ... Dec. 16 , Locomotive Boiler Inspection............. Frank McManamy... Jos. W. Taylor... Karpen Bldg., Chicago, Il. 
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PERSONALS 


It ts our desire to make these columns cover as completely as 
possible all the changes that take place in the mechanical de- 
partments of the railways of this country, and we shall greatly 
appreciate any assistance that our readers may give us in helping 
to bring this about. 


GENERAL 


J. F. ENRIGHT, superintendent of motive power and car de- 
partment of the Denver € Rio Grande, with headquarters at 
Denver, Colo., has had his jurisdiction extended over the West- 
ern Pacific. 


W. J. Frey has been appointed supervisor of materials of the 
Lake Shore & Michigan Southern, with headquarters at Cleve- 
land, Ohio, succeeding H. W. Gardner, resigned. 


GeorGE H. Funk, formerly superintendent of fuel economy 
of the Chesapeake & Ohio, has been appointed chief smoke in- 
spector for all the railroads entering Cincinnati, Ohio. 


JoHN KRUTTSCHNITT has been appointed mechanical inspector 
of the Illinois Central, with headquarters at Chicago. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


Hucu D. MAcKENzIE, whose appointment as division master 
Railway, with headquarters at 
in the 


mechanic of the Intercolonial 
Stellarton, N. S., was announced 
was born July 22, 1864, 
at Churchville, Pictou 
county, N. S., and was 
educated in the public 
schools of Moncton, N. 


November number, 


B. He began railway 
work on July 24, 1881, 
with the Intercolonial 


Railway as a machinist 
apprentice, remaining in 
that position until 1886, 
and then for twelve 
years was machinist. He 
was appointed charge 
hand at Moncton, N. 
B., in 1898, and the fol- 
lowing year became me- 
chanical foreman at 
Stellarion, N. S,, re- 
maining in that position 
until 1909, when he was 
appointed general 
motive foreman at Monc- 

ton, N. B., which position he held at the time of his recent ap- 
pointment as division master mechanic of the same road, with 
headquarters at Stellarton, N. S., as above noted. 


loco- H. D. Mackenzie. 


WALTER U. APPLETON, whose appointment as general master 
mechanic of the Intercolonial and the Prince Edward Island 
railways, with headquarters at Moncton, N. B., was announced 
in the November number, was born January 29, 1878, at Moncton, 
and was educated in the public schools. He began railway work 
on October 13, 1890, with the Canadian Government Railways 
as a junior clerk. From 1895 to 1899 he was apprentice machinist 
and then was clerk, for one year, becoming machinist in 1901. 
Two years later he was made chief clerk to the superintendent 
of motive power, remaining in that position until 1907. He was 
appointed assistant to superintendent of motive power in 1909, 
which position he held at the time of his recent appointment as 
general master mechanic, as above noted. 
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RoBerT F. Byers, formerly shop foreman of the National Rail- 
way of Mexico, at Aguascalientes, Mex., has been appointed mas- 
ter mechanic of the Central Dominicano Railway, with head- 
quarters at Porto Plata, Dominican Republic. 


Epwarp M. SwEETMAN, whose appointment as master mechanic 
of the Southern Railway, with headquarters at Princeton, Ind., 
was announced in the November number, was born February 22, 
1874, at Joplin, Mo., and 
was educated in the 
common schools. He 
began railway work on 
October 16, 1898, with 
the East Tennessee, Vir- 
ginia & Georgia line of 
the Southern Railway as 
an apprentice. In 1905 
he was promoted from 
machinist to air brake 
foreman, and in Janu- 
ary, 1907, he was made 
erecting shop foreman. 
The following April he 
became roundhouse 
foreman, and three 
months later was trans- 
ferred to Asheville, N, 
C., as general foreman, 
remaining in that posi- 
tion until September, 
1907, when he was ap- 
pointed master mechanic, cn the Memphis division, with head- 
quarters at Sheffield, Ala. On January 15, 1910, he was trans- 
ferred in the same capacity to the Birmingham division, which 
position he held at the time of his recent appointment as master 
mechanic on the St. Louis division, with headquarters at Prince- 
ton, Ind., as above noted. 


E. M. Sweetman. 


James WeEsLy Gieres, who has been appointed master mechanic 
of the Southern Railway, with headquarters at Sheffield, Ala., 
as was announced in the November number, was born on Au- 
gust 31, 1873, in Ruther- 
ford county, N. C., and 
was educated in the 
High School, at Clyde, 
N. C. He began railway 
work in 1900 as a ma- 
chinist on the Southern 
Railway, at Spencer, and 
three months later was 
made roundhouse fore- 
man at the same place, 
remaining in that posi- 
tion until July, 1906; the 
following month he was 
promoted to engineer on 
the Asheville division. 
In March, 1908, he was 


made roundhouse fore- 
man at Atlanta, Ga., 
later becoming general 


foreman at Asheville, N. 
C.. on the same road. 
He was appointed mas- 
ter mechanic of the Virginia & South Western, in October, 1911, 
with headquarters at Bristol, Tenn., which position he held at 
the time of his recent appointment as master mechanic of the 
Southern Reilway at Sheffield, Ala., as above noted. 


J. W. Gibbs. 


ELMER E. Core has been appointed road foreman of engines of 
the Buffalo, Rochester & Pittsburgh, in charge of territory, East 
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Salamanca to Punxsutawney and Cleartield, with headquarters 


at Du Bois, Pa. 


HENRY GRIFFITH has been appointed road foreman of engines 
of the Buffalo, Rochester € Pittsburgh, in charge of the Indiana 
branch and territory south of Punxsutawney, with headquarters 
at Punxsutawney, Pa. 


J. W. Hackett, roundhouse foreman of the Forth Worth € 
Denver City at Amarillo, Tex., has been appointed master me- 
chanic of the Houston Belt & Terminal, with headquarters at 
Houston, succeeding M. D. Stewart, resigned. 


H. B. Hayes, master mechanic of the Alabama Great Southern 
at Birmingham, Ala., has been appointed master mechanic of the 
Cincinnati, New Orleans & Texas Pacific at Somerset, Ky., suc- 
ceeding Joseph Quigley, resigned. 


L. L. Moeseck has been appointed road foreman of engines 
of the Northern Pacific, with headquarters at East Grand Forks, 
Minn. 


T. E. MuLLen has been appointed division foreman of the 
Atchison, Topeka & Santa Fe at Seligman, Ariz. 


CAR DEPARTMENT 


F, C. Corr has been appointed car foreman of the El Paso & 
Southwestern, at Douglas, Ariz., succeeding F. A. Linn. 


ALFRED HERBSTER has been appointed traveling car foreman of 
the Lake Shore & Michigan Southern, with headquarters at 
Cleveland, Ohio, succeeding W. J. Frey, promoted. 


A. B. McDownaLp, general car foreman of the Intercolonial 
Railway at Moncton, N. B., has been appointed superintendent 
of car shops at Moncton. 


Georce Epwarp SMART, who has been appointed master car 
builder of the Intercolonial and the Prince Edward Island rail- 
ways, with headquarters at Moncton, N. B., as announced in the 
November number, was born December 23, 1873, at Edin- 
burgh, Scotland, and was educated in the public schools. He 
began railway work in August, 1893, with the Grand Trunk, and 
held various positions on that road until 1897, when he was pro- 
moted to car inspector. From 1904 to 1906, he was general in- 
spector of heating and lighting on the eastern lines of the Cana- 
dian Pacific, and then to 1909, was general car inspector on the 
eastern lines of the same road. In 1909 he was made division 
car foreman in charge of passenger and freight car work on the 
eastern division of the Canadian Pacific, which position he held 
at the time of his recent appointment as master car builder of 
the Canadian government railways as above noted. 


SHOP AND ENGINE HOUSE 


J. J. ANDERSON has been appointed machine shop foreman of 
the Seaboard Air Line at Jacksonville, Fla. 


J. H. ArBuckKLeE has been appointed shop apprentice instructor 
of the Atchison, Topeka & Santa Fe at Cleburne, Tex., succeed- 
ing A. E. Fairweather. 


A. M. Barb has been appointed assistant superintendent of 
the locomotive shops of the Atchison, Topeka & Santa Fe, at 
Topeka, Kan., succeeding R. F. Whalen. 


L. E. Boptne has been appointed foreman boilermaker of the 
Rock Island Lines at Pratt, Kan., succeeding J. W. Greenly, 
promoted. 

J. L. Durner has been appointed shop apprentice instructor 
of the Atchison, Topeka & Santa Fe at Albuquerque, N. M., 
succeeding E. L. Wood. 

Jonn C. Frye has been appointed general foreman of the 
Seaboard Air Line at Tampa, Fla. 


WILLIAM KEININGER has been appointed foreman of the boiler 
shop of the Atchison, Topeka & Santa Fe at Topeka, Kan., suc- 
ceeding A. M. Baird. 
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Tuomas G. Knicut has been appointed night roundhouse 
foreman of the Rock Island Lines at Biddle, -Ark., succeeding 
H. T. Gibbons. 


BERNARD LEE has been appointed roundhouse foreman of the 
Buffalo, Rochester € Pittsburgh at East Salamanca, N. Y. 


Jonn H. Reicu has been appointed shop apprentice instructor 
of the Atchison, Topeka € Santa Fe at Topeka, Kan., succeed: 
ing George Elliott. 


W. P. RibLinG has been appointed acting night roundhouse 
foreman of the Rock Island Lines at Dalhart, Tex. 


Horace S. Rosser has been appointed general foreman cf the 
Seaboard Air Line at Jacksonville, Fla. 


PURCHASING AND STOREKEEPING 


E. A. CLIFFORD has been appointed junior assistant general 
purchasing agent of the Atchison, Topeka & Santa Fe. with office 
at Chicago, Ill., succeeding J. J. Conn, promoted. 


J. J. Conn has been appointed senior assistant general pur- 
chasing agent of the Atchison, Topeka & Santa Fe. with head- 
quarters at Chicago, succeeding F. E. Connors, promoted. 


F. E. Connors, assistant general purchasing agent of the 
Atchison, Topeka € Santa Fe, at Chicago, has been appointed 
assistant to vice-president in charge of stores, with headquarters 
at Topeka, Kan. 


N. M. Rice, general storekeeper of the Atchison, Topeka & 
Santa Fe at Topeka, Kan., has been appointed chief purchasing 
officer of the St. Louis & San Francisco, with headquarters at 
St. Louis, Mo. Mr. Rice will be in charge of purchases and 
stores, and will have supervision and care of all material, fuel, 
supplies and stationery in the possession of the receivers. 


F. C. TURNER has been appointed division storekeeper of the 
Northern Pacific at Pasco, Wash., in place of J. C. Vollmer, 
resigned. 


OBITUARY 


JacoB JOHANN, from 1892 to 1897 superintendent of machinery 
of the Chicago & Alton, died recently at his home in Springtield, 
Ml. He was born at Rheinzabern, Bavaria, Germany, on No- 
vember 15, 1830. He began railway work in November, 1838, and 
to July, 1861, was assistant to master mechanic on the Mis- 
souri Pacific; subsequently for about four years he was master 
mechanic of the shops on the Southwest branch at Pacitic City, 
Mo. From March, 1865, to May, 1868, he was general master me- 
chanic of the Missouri Pacific, and from April, 1870. to Janu- 
ary, 1872, held the same position on that road. In October. 1872, 
he was appointed general master mechanic of the Chicago & 
Canada Southern, and from June, 1874, to November, 1884, was 
general master mechanic of the Wabash, St. Louis € Pacific, 
and then to May of the following year was superintendent of 
motive power and machinery of the same road. From July to 
November, 1885, he was master mechanic of the Missouri. lowa 
& Nebraska, now part of the Chicago, Burlington € Quincy. and 
then to December, 1886, was master mechanic of the Chicago € 
Atlantic, now part of the Erie. He was appointed superintend: 
ent of motive power and rolling stock of the Texas & Pacife 
at Marshall, Tex., in December, 1886, remaining in that position 
until June, 1888; subsequently he had charge of the Chicago 
office of the Safety Car Heating € Lighting Company, and from 
November 5, 1892, to February, 1897, he was superintendent of 
machinery of the Chicago € Alton. Previous to entering rail- 
way service he was for 12 years employed in various loso- 
motive work. 

EFFICIENCY TESTS ON THE PENNSYLVANIA.—During August 
1913, on the Pennsylvania, the conformity of enginemen with 
speed regulations was tested in 6,570 cases. with 21 failures. 


nm 
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SUPPLY TRADE NOTES 


The Quigley Furnace Company has moved its general offices 
from Springfield, Mass., to 105 West Fortieth street, New York. 


The J. Faessler Manufacturing Company, Moberly, Mo., has 
moved its St. Louis, Mo., office from 810 Olive street to the 
Railway Exchange building. 


Charles A. Eggert, who for the past 12 years has been with 
the Consolidated Car Heating Company, has been made sales 
engineer of the Railway Utility Company, Chicago. 


Horace L. Winslow has disposed of his interest in the Okadee 
Company. He will give his time exclusively to the Horace L. 
Winslow Company, Inc., owners of the Winslow locomotive 
boiler washing and refilling system, which has been installed on a 
number of leading railroads. The offices of Horace L. Winslow 
Company, Inc., will remain at 990 Old Colony building, Chicago. 


The Easton Car & Construction Company, Easton, Pa., a new 
concern, has purchased all the stock. rights, plants, office records, 
equipment and good-will of the Ernst-Wiener Company, New 
York. W. E. Farrell is the leading spirit in the new company. 
While the change in ownership is complete the business will be 
conducted as heretofore. The Easton Car & Construction Com- 
pany will make industrial railway equipment, including cars, 
track, and other appurtenances, and, as a new venture, will 
make plate, tank and structural steel up to ™% in. in thickness. 
The company has a newly erected plant at Easton, Pa., which is 
completely equipped with new special machinery specially adapted 
to the manufacture of the Ernst-Wiener products. Everything 
will be sold hereafter under the trade name of the Easton Car & 


Construction Company. x 


Adelbert B. Stetson, consulting engineer for the Bucyrus 
Company, South Milwaukee, Wis., and formerly vice-president 
of that company, died on October 27, aged 72 years. Mr. Stetson 
became connected with the Bucyrus Company in 1888, when he 
was made superintendent of the old plant at Bucyrus, Ohio. He 
later had charge of the construction of the new plant at South 
Milwaukee, Wis., and was subsequently general superintendent 
for ten years, being chosen vice-president of the company in 
1901. He resigned in 1504 to devote his entire time to various 
dredging and gold-mining interests with which he had been 
identifed for a number of years. Subsequently, however, he 
again became associated with the Bucyrus Company as consult- 
ing engineer, in which capacity he remained until his death 
During the past year he gave considerable time to the super- 
vision of gold-dredging operations in Idaho, and while engaged 
in this work a severe illness made it necessary for him to re- 
turn to Milwaukee, where an operation was performed which 
resulted in his death. Mr. Stetson was one of the first Amer- 
icans to be identified with the construction of the Panama 
canal. 


A corporation has been formed with a New York state charter 
to engage in the manufacture on an extensive scale of a full 
line of Diesel engines, both stationary and marine. The com- 
pany has strong American backing and also to a large extent 
that of the Swedish capitalists who now control the Swedish 
Diesel Motor Company. The new corporation will take over 
the plant and organization of the McIntosh & Seymour Company 
of Auburn, New York, well known as builders of steam engines. 
The present steam engine business will also be continued as 
heretofore. The name of the new company is McIntosh & 
Seymour Corporation. The Board of Directors is as follows: 
Marcus Wallenberg, president Stockholms Enskilda Bank, Stock- 
holm, Sweden; Frank A. Vanderlip, president National City 
Bank, New York; Thatcher M. Brown, Brown Bros. & Co., 
New York; Edwin S. Church, Auburn, N. Y.; J. A. Seymour, 
Auburn, N. Y.; Franklin B. Kirkbride, New York; Oscar Lamm, 
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Stockholm, Sweden, and Philip W. Henry, New York. The 
general counsel is W. M. Coleman, New York, N. Y. Ed- 
win S. Church, formerly superintendent of the Akron plant, 
International Harvester Company, will be executive head of the 
new corporation; J. A. Seymour, president of the McIntosh & 
Seymour Company, will be vice-president, in charge of engineer- 
ing. The initial capitalization will be $2,200,000. 

Edwin S. Woods, head of the railway supply firm of Edwin S. 
Woods & Co., Chicago, Ill., died on November 15 at the home of 
his parents in Chicago. He was the son of Major John L. 
Woods, who was for- 
merly president of the 
Allen Paper Car Wheel 
Company and western 
representative of the 
Railway Steel Spring 
Company, and is now 
with the Buckeye Steel 
Castings Company. Ed- 
win S. Woods organ- 
ized the company, of 
which he was president 
in 1903, and was pre- 
viously vice-president of 
the Kindl Car Truck 
Company, Chicago. It 
is announced that the 
business of the company 
will be continued along 
the same 


lines as pre- 
viously. Mr. Woods 
Edwin S. Woods. was 42 years of age, 


and well known among 
supply throughout the country. 
E. E. Hudson, sales manager of the Primary Battery depart- 
ment of Thomas A. Edison, Inc., Orange, N. J., has been made 
fourth vice-president of that company. Mr. Hudson will con- 
tinue as heretofore in 
charge of the sales of 
the Primary Battery de- 
partment, with head- 
quarters at Orange, N. 
J. Mr. Hudson entered 
the signal supply busi- 
ness in July, 1898, with 
the Edison Manufactur- 
ing Company, as chief 
clerk in the Primary 
Battery department. He 
remained with that com- 
pany until June, 1902, 
when he left to become 
- treasurer ot the Peerless 
Fashion Company. After 
a few months he re- 
signed that position and 
went to the United 
States Steel Corporation 
EJE id as accountant in the 
comptroller’s department. 
This position he retained until December, 1903, when he was 
made secretary and treasurer of the Battery Supplies Company, 
Newark, N. J. In 1505 he was made also sales manager of that 
company. In 1908 he returned to the Edison company upon the 
absorption of the Battery Supplies Company, as assistant man- 
ager of sales in the Primary Battery department. He was 
made manager of sales of that department in February, 1909, 
which position he retained until his election as fourth vice- 
president of the company, as mentioned above. 
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CATALOGS 
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EMERY GRINDERS.—Several sizes of grinders suitable for 
abrasive wheels of all kinds are illustrated in a leaflet from the 
Canton Foundry & Machine Company, Canton, Ohio. In each 
case the machine is illustrated; a table of dimensions is given 
and the price lists of the various parts are included. 


BoILER CLEANERS.—A booklet bearing the title of, “Economical 
Steam Production,” prepared by G. L. Simonds & Co., 115 South 
La Salle street, Chicago, contains valuable engineering data in 
connection with the relation of soot to boiler efficiency which 
has never before been published. It deals principally with the 
advantages of the Vulcan soot cleaner and is fully illustrated. 


BaLL Beartncs.—A brief discussion of ball bearings and their 
application to axle lighting generators is contained in a hooklet 
prepared by the Hess-Bright Manufacturing Company, Philadel- 
phia, Pa. - Illustrations are included showing sectional views of 
the generators and the recommended methods of mounting the 
journal. The construction throughout is thoroughly described. 


Turret LaTHES.—The 3% in. x 36 in. Acme combination tur- 
ret lathe is illustrated in a catalog being sent out by the Acme 
Machine Tool Company, Cincinnati, Ohio. The various parts of 
the machine are fully described and specifications for machines 
with equipment for chucking work or for bar work are in- 
cluded. This machine is illustrated and briefly described else- 
where in this issue. 


Curtis TURBINES.—Al the latest developments in the Curtis 
steam turbines are fully explained in an attractive catalog being 
issued by the General Electric Company, Schenectady, N. Y. 
Turbines from 100 Kw. to 2,500 Kw. capacity and for driving 60 
cycle generators at 3,600 r. pem. are shown. The bulletin is pro- 
fusely illustrated, showing details of turbine construction, path 
of steam flow, and a number of typical installations. 


VoLttaGE ReGuLATOR.—The KR system of voltage regulation, 
which comprises a booster, combined with an automatic regulator 
so as to continually reverse the excitation of the booster, but 
with varying periodicity, is fully illustrated and described in 
bulletin No. 4972 from the General Electric Company, Schenec- 
tady, N. Y. This system has been designed to successfully handle 
larger fluctuations of voltage than the standard method. 


BLacksMITH SHOP EovipMentT.—General Catalog No. 179 from 
the Buffalo Forge Company, Buffalo. N. Y., contains over 300 
pages in which are illustrated an extensive line of forges of all 
sizes and types, blowers of the centrifugal type, hand and power 
aperated drills, combination wood workers. bending machines, 
hat& and power operated shears and punches, hoods, heating 
furnaces, fans, pumps, etc. Each equipment is accompanied by a 
table ¡vine sizes, weight and prices. 


TRAVELING Evectric Hoists.—Bulletin No. 301 from Pawling 
& Harnischfeger Company, Milwaukee, Wis., is devoted to a very 
complete description of the type U electric traveling hoist, man- 
ufactured by this company. The various parts are illustrated 
and described in detail and sketches are given showing the dimen- 
sions and clearances required for its application. This type of 
heist uses plain spur gears throughout and employs the splash 
oil system for lubricating all hearings. 


Evectric FUrNaces.—A folder which illustrates and describes 
the construction and operation of electric furnaces for the ef- 
ficient heat treatment of carbon, high speed and alloy steels 1s 
being issued by the Hoskins Manufacturing Company, 463 Law- 
son avenue, Detroit, Mich. This shows a number of sizes and 
‘arrangements of electric furnaces. Accurate pyromcters con- 
structed ruggedly enough to withstand the every day work of 
the hardening room are used in connection with the furnaces 
and are described in the leaflet. 
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MACHINE TooLs.—The Progress Reporter for September, issued 
by the Niles-Bement-Pond Company, 111 Broadway, New York, 
mentions and illustrates a number of the latest designs of large 
machine tools furnished by this company. This includes some 
very large lathes for turning projectiles and guns, a Niles-Be- 
ment-Pond multiple spindle milling machine, a large planer and a 
20-33 ft. extension boring mill, as well as a 4 ft. horizontal surface 
grinder, a 22 in. vertical surface grinder, a disc grinder and a 
vertical shaper from Pratt & Whitney. ` 


MiLLING MACHINES.—The Cincinnati Milling Machine Com- 
pany, Cincinnati, Ohio, is issuing a new general catalog on its 
very complete line of column and knee type milling machine, 
plain, universal and vertical, both cone driven and high power 
with single pulley drive. This catalog contains 127 pages, is 
8:4 in x 11 in. in size and is fully illustrated, showing the large 
and well equipped shops of the company, the complete machines 
as well as photographs and drawings of the various more im- 
portant parts of the various types described. The section of the 
catalog devoted to the description of the universal type of mill- 
ing machine is particularly complete and interesting. 


Licht Locomotives.—Locomotives weighing from two to five 
tons and for gages from 18 in. to 56% in. with or without cah., 
are illustrated and described in a catalog prepared by the Bell 
Locomotive Works, Inc, Yonkers, N. Y. These employing a 
small vertical boiler with copper tubes and use oil as fuel. The 
engine is a two-cylinder, high-pressure, double-acting type, built 
in one unit, one end being geared to and supported by one main 
axle while the other end is hung from the main frame by a strap. 
The boiler and fuel and water tanks are supported on a sub- 
frame that is carried by springs from the main frame that rests 
directly on the axles. These locomotives are espectally adapted 
for subway and tunnel work. 


OxXYGRAPH.—The oxygraph is a machine devised for cutting 
steel in irregular forms following the lines of a drawing placed 
on an adjacent tracing table. The cutting is done by means of 
an oxy-acetylene machine cutting torch connected to one part 
of a pantagraph frame, another part of which is extended out 
and in a suitable location for following the lines of a drawing. 
The machine is motor propelled so that it can be driven at a 
uniform, predetermined speed best calculated for the thickness 
of the metal to be cut. This instrument is fully illustrated and 
described in Bulletin No. 1, of the Davis-Bournonville Company, 
30 Church street, New York. Illustrations are included, show- 
ing several complicated and difficult shapes that have been cut 
in this machine. 


BaLbwin Forty THousanptH Locomotive.—Locomotive No. 
8661, of the Pennsylvania lines west of Pittsburgh, which is 
one of thirty similar engines recently built by the Baldwin 
Locomotive Works, is the forty thousandth locomotive turned 
out by this company. It is a class K-3-s, Pacific type engine 
and is briefly described and illustrated in a pamphlet being issued 
by the Baldwin Locomotive Works, Philadelphia, Pa.. in honor 
of this event. This pamphlet includes a brief history of the 
Baldwin Works, which has now been in continuous operation 
for eighty-two years. In connection with this history are a 
number of interesting illustrations of early locomotives built 
by this company as well as some of the more recent ones. The 
plants of the company at Philadelphia, Iddystone and Chicago, 
as well as the plant of the Standard Steel Works Company, 
are illustrated and their size and arrangement briefly discussed. 
A table included in this section shows that, based on an annual 
capacity of 2,500 locomotives, there are 19,000 men employed, each 
working ten hours a day. There are eighty-five buildings com- 
prised in the works which give a total floor area of over sixty- 
four acres. The works consume over 6,000 net tons of iron and 
steel a week and over 2,500 net tons of other material during the 
same period. 
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